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ABSTRACT 
Background: The relevance and effectiveness of speech therapy interventions for children 
with Cerebral Palsy (CP) has come under scrutiny within the CP community. There is a need 
for evidence based research to be conducted within the CP population. Specifically with 
regard to the current speech therapy interventions that are being used for this population. 
There is a dearth of literature in favour of the efficacy of speech therapy interventions for the 
CP population. Furthermore, research within the South African context is required so as to 
identify the culturally specific needs of the population. In addition, South Africa faces 
challenges in providing culturally specific, cost effective and evidence based intervention for 
this population. This can be attributable to barriers such as the lack of human and financial 
resources.  
Purpose: The main aim of the study was to measure change in the use of communicative 
functions of nine children with cerebral palsy following a five week parent training program. 
The main aim was achieved with the following sub-aims; 1) To assess the participant’s 
baseline performance in the use of communicative functions before the commencement of the 
parent training, 2) To assess the participant’s performance in the use of communicative 
functions after the 5 week parent training had taken place, 3) To assess the participant’s 
performance in the use of communicative functions 3 months after the post intervention 
assessment and 4) To describe the effectiveness of a parent training program in improving a 
child with CP’s ability to make use of communicative functions. 
Method: The parents of nine children underwent a parent training program namely the 
Malamulel Onward Carer-2-Carer Training Program. The nine children were assessed before, 
immediately after and 3 months after the intervention. The scales, namely the Preschool 
Language Scale-5 and the Communication Matrix were used in the baseline assessment and 
reassessment phases of the study and yielded numerical data that described the children’s 
communication abilities.  
Results: All the children (n=9) demonstrated a positive increase in communication from test 1 
through to test 3 on the Communication Matrix. The p-value for test 1 to test 2 was p=0.0078, 
test 2 to test 3 were p=0.0313 and test 1 to test 2 were p=0.0313 indicating significant 
change. The performance on the PLS-5 for majority (n=8) of the sample was unexpected. The 
majority of participants (n=7) displayed an increase in the PLS-5 score from test 1 to test 2; 
	 V	
with one participant displaying a positive change across all three testing occasions on the 
PLS-5. However, a decrease in the PLS-5 score was seen in majority (n=5) of the participants 
from test 2 to test 3.  
Conclusion: Based on the findings of this research, the use of parent training appears to be a 
viable form of intervention to improve the use of communicative functions in children with 
CP. However, further steps need to be taken to incorporate an individual follow up 
component after the parent training to ensure carry over and maintenance of skills covered in 
the workshops. In addition, due to questions around the efficacy of the PLS-5 with 
individuals who have CP, assessments need to comprise of a standardized tool in addition to 
an observational tool so as to acquire a more holistic view of a child with CP’s 
communication skills.  
Key words: cerebral palsy, parent training, communicative functions, communication matrix, 
Preschool Language Scales-5. 
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CHAPTER ONE	
INTRODUCTION 
This chapter presents the problem statement and the rationale for the study. It serves to 
provide an orientation to the research and presents the background information to the study.  
 
An article published by Novak, McIntyre, Morgan, Campbell, Dark, Morton, Stumbels, 
Wilson and Goldsmith (2013) created controversy with the Cerebral Palsy (CP) community 
by disputing the relevance and effectiveness of therapy interventions for children with CP. 
Novak et al. (2013) conducted a systematic review of the best available intervention evidence 
for children with cerebral palsy (CP). Novak et al. (2013) searched a number of databases so 
as to source studies based on the following inclusion criteria: the study was a systematic 
review or the next best available; it was a medical/allied health intervention; and that more 
than 25% of participants were children with CP. These interventions were then coded with 
the use of the Oxford Levels of Evidence; GRADE; Evidence Alert Traffic Light; and the 
International Classification of Function (ICF), Disability and Health (Novak et al., 2013). 
This study reviewed 166 articles across 64 interventions that were being used for the CP 
population (Novak et al., 2013). Out of these 64 interventions reviewed, 16% of these 
interventions were rated as green ‘do it’ interventions, 58% were rated as yellow ‘probably 
do it’ interventions, 20% were rated yellow ‘probably do not do it’ interventions and 6% were 
rated as red ‘do not do it’ interventions (Novak et al., 2013). It should however be noted that 
majority of the green light interventions were aimed at the body structures and function level 
or the activities level on the ICF (Novak et al., 2013). This finding indicates that there were 
interventions that were not proven effective in targeting the participation, environment or 
personal factors of the ICF (Novak et al., 2013). Furthermore, the green light interventions 
were mostly medically related interventions as opposed to therapeutic interventions (Novak 
et al., 2013) such as Anticonvulsants, Botulinum toxin, Bisphosphonates, Casting (ankle), 
Diazepam, Fitness training, Hip surveillance, Pressure care and Selective dorsal rhizotomy 
(Novak et al., 2013). 
The article published by Novak et al. (2013) caused further controversy as it failed to find 
compelling evidence from systematic reviews to suggest that speech therapy interventions are 
effective in children with cerebral palsy. The speech therapy interventions that were reviewed 
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found examples such as the widely used Alternative and Augmentative Communication 
(AAC) approach to be weak in terms of its effectiveness (Novak et al., 2013). In addition, it 
was found that communication training and social stories have limited research in support of 
their efficacy with this population and rated as a yellow intervention meaning that therapists 
should ‘probably do it’ (Novak et al., 2013 p. 16). Novak et al. (2013) revealed that parent 
training and communication training, which was aimed at improving parenting skills to 
facilitate child development, had a poor amount of evidence and literature regarding its 
efficacy. Novak et al. (2013) emphasized the need for more evidence-based research to be 
conducted in the interventions provided by speech therapy for children with cerebral palsy 
(Novak et al., 2013). Recommendations for practice included routine outcome measurement, 
as speech therapy provides vital services to children with CP and without compelling 
evidence for its efficacy, there is no evidence to support its practice (Novak et al., 2013). The 
International Classification of Functioning, Disability and Health (ICF) and its Children and 
Youth Version (ICF-CY)  was introduced by the World Health Organization (WHO) that has 
been developed based on a number of views of human development (Hwang, Liao, Chen, 
Hsieh, Simeonsson, Weng & Su, 2014). The ICF-CY comprises of an additional lower level 
of categories that were developed in order to be more sensitive to the changes that are 
experienced during growth and development (Hwang et al., 2014). Furthermore, it serves to 
provide a comprehensive model for investigating the factors of child development within a 
biopsychosocial perspective perspective (Hwang et al., 2014). The ICF-CY can be used to 
describe the functionality of an individual with CP therefore allowing a more accurate 
evaluation of their rehabilitation progress in the follow up consultation (Oliveira, Caldas & 
Riberto, 2016). 
Evidence-based interventions at the activities and participation level that are tailored to 
the child’s strengths and reflect their interests and motivations, in addition to ultimately seek 
to assist children live an inclusive and contented life were recommended (Novak et al., 2013). 
Understanding the optimal intensity of therapy is important for maximizing outcomes, 
accurately costing services and offering family friendly achievable interventions (Novak et 
al., 2013). 
In addition to ensuring that therapy is evidence-based, it is important to ensure that 
therapy is context-specific and appropriate to each family and child. The implementation of 
family friendly services within the South African context poses a number of challenges. One 
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of the common barriers found within the South African context is that parents have reported 
that the information provided by the therapists was not understood by them and they were 
unsatisfied with information provision (Dyke, Buttigieg, Blackmore & Ghose, 2006). This 
could possibly link to the lack of information transmission between healthcare professional 
and parents (Dyke et al., 2006). Parental educational level and language are barriers that 
impact on understanding health information (Dyke et al., 2006).  
There is a need to gather culturally specific information to develop appropriate 
intervention strategies and guidelines (Barratt, 2007). The most recent review on 
developmental and intervention data is based on normal white mainstream children from 
middle class two parent families (Barratt, 2007). In South Africa there is often a mismatch 
between language and culture between therapists and clients and families and this poses as a 
challenge in intervention and parents understanding what therapy aims to achieve (Barratt, 
2007). The aim to emphasize the relevance of context and gathering culturally specific 
information to develop appropriate intervention strategies and guidelines should be 
prioritized (Barratt, 2007). Research should focus on encouraging social and community 
development, specifically those of the parent. This could translate in assisting those children 
with disabilities to have access to communication training (Barratt, 2007).  In addition, 
Novak et al. (2013) revealed that parent training which was aimed at improving parenting 
skills to facilitate child development, had a poor amount of evidence and literature regarding 
its efficacy. The systematic review conducted by Novak et al. (2013) revealed that there were 
no randomized control trials of parenting interventions for families of children with CP 
conducted. It was further stated that there is a need for research in this field to be conducted 
so as to target the behavioural and emotional challenges that face parents who have children 
with CP (Novak et al., 2013). 
Due to these controversies and the need for contextually relevant evidence-based research 
this research aimed to investigate the effectiveness that a parent training program can have on 
the communicative abilities of a child with CP.  
 
 
 
	 4	
CHAPTER TWO 
LITERATURE REVIEW 
This chapter provides a review of the literature pertaining to the study. It outlines the recent 
developments internationally as well as in the South African context with regard to 
intervention for children with CP.  
2.1 Cerebral Palsy 
According to Morris (2007) “Cerebral Palsy (CP) can be defined as a heterogeneous 
group of permanent disorders affecting movement and posture caused by non-progressive 
disturbances that occurred in the developing foetal or infant brain.” (Morris, 2007 p. 6). The 
motor disorders that are characteristic of CP occur together with disturbances of sensation, 
perception, cognition and communication behaviour (Morris, 2007; Workinger, 2005). 
Children with CP may also present with seizures and other impairments that have an effect on 
their speech, vision, hearing and/or intellect (Workinger, 2005).  
2.2 Causes and Classification of Cerebral Palsy  
The causes of CP can be subdivided into categories namely: prenatal, peri-natal and 
postnatal (Van Toorn, Laughton, Van Zyl, Livia & Elsinger, 2007). According to van Toorn 
et al. (2007) a prevalence study conducted in South Africa found that the causes of CP 
include tuberculous meningitis, cerebral trauma and cerebrovascular accidents.  
CP is classified into various types based on the predominant pattern of motor 
abnormalities and presenting clinical features (Morris, 2007). CP can be classified into the 
following types: spastic quadriplegic (equivalent or greater spasticity in the upper extremities 
than lower extremities), hemiplegic (paralysis of one vertical half of the body), diplegic 
(spasticity in lower extremities greater than in upper extremities), monoplegic (paralysis of a 
single limb), dyskinetic (variable movements that are involuntary), ataxic-hypotonic 
(incoordination of movement in the arms, legs, and trunk) or mixed (e.g. spastic and 
dyskinetic) (Morris, 2007).  These motor patterns and clinical features vary depending on 
which areas of the brain have been affected (Dubovicky, 2010). It is imperative that the 
correct classification of CP is determined in order to guide the clinical practice for assessment 
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and management of children diagnosed with cerebral palsy and research (Carnahan, Arner & 
Hägglund, 2007; Morris, Fisk & Condie, 2009).  
One such classification scale is the Gross Motor Function Classification Scale 
(GMFCS) for cerebral palsy (Palisano, Rosenbaum, Bartlett & Livingston, 2007). The 
GMFCS is a five level classification system based on self-initiated movement with focus on 
sitting, transfers and mobility (Palisano, et al., 2007). The distinctions between the five levels 
of classification are focused around functional limitations, the need for hand-held mobility 
devices or wheeled mobility and quality of movement (Palisano et al., 2007). The main 
objective of the GMFCS is to establish which level is most representative of the child’s or 
youth’s abilities and limitations in gross motor function (Palisano et al., 2007). The 
development of the GMFCS is grounded upon the idea of enhancing communication between 
professionals and families in terms of the use of rehabilitation services, the development of 
databases and registries and for identifying relationships between results of program 
evaluations and clinical research (Palisano, Rosenbaum, Bartlett & Livingston, 2008). 
Research on the GMFCS has revealed evidence of content and construct validity (Palisano et 
al., 2008).  
Another scale used in classifying the abilities of a child with CP, specifically their 
communicative abilities, is the Functional Communication Classification System (FCCS) 
(Barty, Caynes & Johnston, 2016). The FCCS classifies how the child communicates with 
familiar and unfamiliar communication partners (Barty et al., 2016). The FCCS comprised of 
five levels namely level 1 (effective communicator in most situations), level 2 (effective 
communicator in most situations), level 3 (effective communicator in most situations and can 
communicate small ranges of messages and topics to most familiar people), level 4 
(assistance is required in most situations, especially with unfamiliar people and 
environments) and level 5 (communicates using undirected movement, vocalizations and/or 
behaviour open to interpretation by familiar communication partners) (Barty et al., 2016). 
Research has found that the FCCS possesses strong construct, content and face validity for 
the use of observable functional communication (Barty et al., 2016). In addition, the FCCS 
has been found to produce excellent interrater reliability (Barty et al., 2016).  
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2.3 Correlates associated with cerebral palsy  
According to Morris and Condie (2009) CP is associated with impairments such as 
difficulties with cognition, communication, behavioural problems, epilepsy, sensation, 
perception (hearing or vision) and musculoskeletal. In addition, difficulties with feeding and 
sleeping can also co-occur with CP (Morris & Condie, 2009). The abovementioned correlates 
indicate that the CP population are a vulnerable group who are at great risk for global 
developmental delays (e.g. speech, language, hearing loss and motor) (Workinger, 2005). 
2.4 Prevalence of Cerebral Palsy and Cerebral Palsy in the South African context 
CP is a universal phenomenon that does not discriminate between races or cultures 
(Andersen et al., 2008). The prevalence of CP in developing countries such as South Africa is 
up to five times higher than the estimated prevalence of two to four per 1000 live births in 
developed countries (Couper, 2005). There is a lack of information on the prevalence of CP 
in South Africa with very few studies conducted (Donald, Samia, Kakooza-Mwesige & 
Bearden, 2014). When compared to international studies, this Kwa-Zulu Natal study 
displayed a much higher prevalence in the South African context (O’Shea, 2008; Sullivan, 
2008). The studies that have been conducted in South Africa have been conducted in rural 
areas and the high incidence can be linked to the poverty and poor socio-economic conditions 
associated with these areas (Schonfeldt, Gibson & Vermeulen, 2010). Therefore, it is evident 
that the South African context is faced with a unique set of circumstances that predispose its 
population to the burden of disability (Ataguba & McIntyre, 2009).   
 
2.5  Quality of Life and Cerebral Palsy  
 
         Quality of life has been defined as an individual’s perception of their position in life 
within the context of the culture and value systems that they live in (Greitane, Ceicinice, 
Cibule & Teibe, 2012). Quality of life (QoL) is especially relevant to chronic and disabling 
conditions such as CP (Davis et al., 2010). Furthermore, there is a paucity of literature that 
has researched the QoL of children living with CP (Davis et al., 2010). Another study 
focusing on the quality of life of children with CP and their families was conducted in 
Malaysia by Lim and Wong (2009). This study was conducted by using the Lifestyle 
Assessment Questionnaire – Cerebral Palsy on parents of children aged between 3 and 10 
years with CP (Lim & Wong, 2009). The study revealed that out of the 27 patients 
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interviewed, three (11.1%) patients reported severely affected quality of life, seven (25.9%) 
patients reported moderately affected quality of life and 10 (37%) reported mildly affected 
quality of life (Lim & Wong, 2009). Limitations associated with study included time 
constraints, the dynamics of CP and the various aspects of QoL were not analyzed in detail 
(Lim & Wong, 2009). The study conducted by Lim and Wong (2009) however concluded 
that disabilities might impact the independence of the child with cerebral palsy and the lives 
of their parents (Lim & Wong, 2009). Cerebral Palsy can impact the child’s ability to carry 
out activities of daily living (ADL) and thus further impact the QoL of the child and family 
negatively (Lim & Wong, 2009). 
 
According to Olawale, Deih and Yaadar (2013) the long term affects for a child with 
cerebral palsy include functional limitations within activities of everyday living and possible 
long term dependence on others.  
 
         A study conducted in Turkey by Yilmaz, Erkin and Ali (2013) investigated the health-
related quality of life (HRQoL) in mothers who had children with CP. Functional levels of 
children with CP were included in the study and the HRQoL of mothers was assessed with 
36-Item Short-Form Health Survey (SF-36) and depression levels with Beck Depression 
Inventory (BDI) (Yilmaz et al., 2013). The findings of the study were that the HRQoL of 
mothers with children with CP is impaired and that depression is a major symptom prevalent 
within these mothers (Yilmaz et al., 2013). Furthermore, no link between HRQoL of mothers 
and functional level of CP children, body involvement of CP, educational status of mothers, 
level of income, and number of children was seen in the study (Yilmaz et al., 2013). It was 
recommended that these mothers take part in social activities related to their interests and be 
psychologically supported (Yilmaz et al., 2013). In light of the findings and 
recommendations from this study, the limitations include non-generalizability due to the 
study being a single centered study and only spastic type CP children were included in the 
study (Yilmaz et al., 2013). It was recommended that all types of CP should be accounted for 
in order to yield more comprehensive results (Yilmaz et al., 2013).  
 
Having a child with a disability can bring about stress and have a negative effect on a 
family, it is therefore beneficial if professionals can identify those families who may be at 
risk for this so that they can be assisted and receive services that would be best suited to the 
needs of the family (Rentinck, Ketelaar, Jongmans & Gorter, 2006).  
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The International Classification of Functioning (ICF) states that the health condition 
of a child with CP can be impacted by two factors that are addressed in the ICF model (World 
Health Organization [WHO], 2001).  Firstly, the “environmental factors” that can be 
physical, social, cultural or institutional in nature (WHO, 2001). Secondly, the contextual 
factors which are the “personal factors” that include gender, age, education, and lifestyle 
(WHO, 2001). The environmental factors comprise of the natural and built environment, 
products and technology, support and relationships, attitudes and policies (WHO, 2001). In 
the case where a child with CP is exposed to a facilitative environment, they may experience 
many activity limitations however they would still be able to participate in everyday activities 
such as learning and attending school (WHO, 2001). If the environment presents many 
barriers, it will become challenging for the child to access and take part in everyday activities 
therefore providing a facilitative environment should be prioritized in this population (WHO, 
2001). The personal factors consider the lifestyle and interests of the child amongst others 
such as what the child enjoys doing or what the interests are of the child (WHO, 2001). These 
factors are often overlooked when planning intervention and this contextual component needs 
to be recognised as it will influence the other levels of the ICF such as the body 
function/structure, activity and participation (WHO, 2001).  
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Figure 2.1  The ICF-CY Model (Hwang et al, 2014 p.306) 
The ICF-CY model (Figure 2.1) displays developmental outcomes in childhood (Hwang et 
al., 2014). 
The ICF has played an effective role when applied to children with CP with regard to 
enhancing the activity and participation and preventing the occurrence of secondary 
impairments (Lahoti, Fairhurst, & Horridge, 2012). An example that demonstrates the 
applicability of the ICF may be in the case where a child presents with poor oral motor 
control (Lahoti et al., 2012). The child would ultimately benefit from assessment and 
intervention that is aimed at targeting his/her motor impairments that cause difficulty in the 
activities of feeding or speech production (Lahoti et al., 2012). Therefore, intervention that 
addresses the “activity” of eating and the child’s “participation” in mealtime activities, in 
addition to alternative communication strategies, is ultimately targeting all aspects of the 
child’s functioning and health at the levels of “body structure and function”, “activity” and 
‘participation” (Lahoti et al., 2012).  
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Furthermore, a study conducted by McDougall, Wright, Schmidt, Miller and Lowry 
(2011) where the ICF framework was used to study the changes in quality-of-life for children 
with chronic conditions found that it can be useful to investigate the complex ongoing inter-
relationships among functioning, complex factors and the individual’s perception of their 
QOL (McDougall, Wright, Schmidt, Miller & Lowry, 2011). By considering the 
environmental and personal factors that are illustrated by the ICF that can affect the child 
with CP, it shows that those in their immediate environment such as family and parent also 
have a role to play in therapy and their ability to complete activities of daily living (Robert & 
Kaiser, 2011).  
2.6 Communication of children with CP  
 
In a study conducted in China a review of 354 cases of children determined that 61.02% 
of children with CP were diagnosed with speech and language difficulties (Hou, Sun, Shan, 
Wang, Yu, Zhao & Jiang, 2010). The children reviewed in this study were divided into 
subgroups according to both neurologic subtype and gross motor functions to detect the 
occurrence of comorbidities (Hou et al., 2011). This study found that there are correlations 
between the presence of comorbidities such as auditory or visual impairments, intellectual 
disability, epilepsy and the cerebral palsy subtype and the gross motor function levels (Hou et 
al., 2010). Furthermore, this research emphasises the need for clinicians who work with the 
CP population to be aware of all the comorbidities so as to implement multidisciplinary 
models to improve the quality of assessment and rehabilitation (Hou et al., 2010). 
Language impairments in a child with cerebral palsy may vary depending on the severity of 
involvement (Schoenbrodt, 2004). According to Workinger (2005) there are however varying 
levels of functional limitations for communication in individuals with cerebral palsy that 
should be taken note of before strategies are used to communicate with them: 
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Table 2.1: Difficulties in communication in individuals with Cerebral Palsy 
 
The use of speech, language and gesture for communication can be compromised in 
individuals who present with cerebral palsy (Pennington, Goldbart & Marshall, 2005). The 
communication difficulties that individuals who present with CP have can be due to a number 
of factors such as motor, intellectual and sensory impairments (Pennington et al., 2005). 
These difficulties often result in them having severe difficulties in expressing themselves 
(Pennington et al., 2005).  
 
The primary aim of speech and language therapy for children with CP is to maximise 
their ability to communicate through speech, gesture and/or supplementary means such as 
communication aids (Pennington et al., 2005). As the difficulties that are experienced by 
children with cerebral palsy vary within a wide range, there is no single universally 
appropriate form of treatment (Pennington et al., 2005).  Therapy should also incidentally 
target the skills of familiar conversation partners to facilitate the child’s communication 
development by creating opportunities for the child to make use of new skills to communicate 
(Pennington et al., 2005). Cerebral palsy is not a progressive disorder and therefore 
communication and speech strategies will assist in improving the child’s current level of 
Difficulties in communication in individuals with Cerebral Palsy 
Group 1 Demonstrate severe speech disorders 
• Will need some augmentative communication support (To express 
wants and needs, social interactions and language development) 
• Therapy targeting verbal skills should be used 
Group 2 Individual is generally well understood by their families 
• Need for augmentative communication to support language learning 
and social interaction 
• Use verbal communication to specify basic needs 
• They tend to not use their augmentative systems in the home 
Group 3 Individual speaks well enough to rely on verbal communication in most 
situations 
• Augmentative systems may be used to enhance language learning or 
for classification in challenging situations 
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functioning  and quality of life (Schoenbrodt, 2004: Lim & Wong, 2009).  
 
The majority of children who present with cerebral palsy do learn to communicate 
however there are cases where children with CP are unable to learn to communicate or 
present with minimal speech (Workinger, 2005). Those who do learn to communicate may be 
difficult to understand (Workinger, 2005). Those children who do not talk could have the 
ability to use augmentative/alternative communication such as a communication board (with 
pictures or symbols) or the use of signing and gestures (Schoenbrodt, 2004). According to 
Schoenbrodt (2004) the difficulties in communicating for a child with cerebral palsy can be 
due to a motor speech disorder, cognitive delay and other impairments. 
                                                                                                                             
Children with cerebral palsy can present with speech difficulties because the muscles 
of the mouth may be affected and so some children may find talking a challenging task 
(Schoenbrodt, 2004). In these cases, an alternative communication system may assist them 
such as a communication board or book (Schoenbrodt, 2004). It should be remembered that 
speech that is difficult to understand does not necessarily indicate the presence of an 
intellectual impairment (Schoenbrodt, 2004). Speech in the child with cerebral palsy can 
include developmental articulation errors and motor speech disorders (dysarthria and apraxia) 
(Schoenbrodt, 2004). 
 
 Cerebral palsy is not a progressive disorder and therefore communication and speech 
strategies should assist in improving the child’s current level of functioning (Schoenbrodt, 
2004). Therefore according to Schoenbrodt (2004) it is important to carry on trying to 
improve and help the child with CP to communicate and learn as they will benefit from it in 
the long term and add to their social competence. 
 
2.7 Communication of children with CP and their parents 
 
A study conducted by Sandberg and Liliedahl (2008) investigated the results of 
speech therapy with three children with CP and severely unintelligible speech who were aged 
between two years five months and three years four months. None of the children in the study 
made use of oral language; two of the children in this study communicated with eye gaze and 
one child communicated with gesture (Sandberg & Liliedahl, 2008). The parents were 
instructed to engage with their children within play situations that lasted between 10 and 30 
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minutes long, this was also dependent on how the children engaged in the play activity 
(Sandberg & Liliedahl, 2008). The parents and children were provided with the same age-
appropriate toys to use at home for the child to play with while being recorded with a video 
camera (Sandberg & Liliedahl, 2008). The materials consisted of coloured cups for motor 
activity as well as picture books for linguistic communication (Sandberg & Liliedahl, 2008). 
Observations of parent-child interaction revealed that the parents of three of the children 
initiated communication more frequently (Sandberg & Liliedahl, 2008). Sandberg and 
Liliedahl (2008) targeted eleven communicative functions such as confirmation or denial, 
expression of frustration, request for attention expression of self, request for information, 
request for object or action, provision of information, helping, interpretation of partner, 
request for clarification and explicitly leaving the floor. After these communicative functions 
were targeted then the children were observed in terms of which they made use of and these 
included five of the above mentioned confirmation or denial, request for attention, expression 
of self, provision of information, and expression of frustration (Sandberg & Liliedahl, 2008). 
Typically developing children would have made use of three more communicative functions 
in comparison to the five that those children with cerebral palsy would make use of 
(Sandberg & Liliedahl, 2008). The parents of these children made use of communicative 
functions such as request for information, provision of information, and helping (Sandberg & 
Liliedahl, 2008). Parents of typically developing children would have made use of the same 
communicative functions except for the communicative function that indicates helping 
(Sandberg & Liliedahl, 2008). Furthermore, it was found that the parents of children with CP 
initiated communication more frequently than those parents who had typically developing 
children (Sandberg & Liliedahl, 2008). The communication patterns between mothers and 
children with complex communication difficulties indicated a marked pattern of maternal 
conversational dominance (Sandberg & Liliedahl, 2008). Given the high levels of 
conversational dominance by parents when engaging in communication with a child with 
complex communication difficulties, emphasis should be placed on the need to allow the 
child to have an equal role in participating in the act of communication (Sandberg & 
Liliedahl, 2008). In addition, allowing the child an opportunity to participate will also result 
in independence during play and the completion of everyday activities (Sandberg & 
Liliedahl, 2008). In conclusion, the findings from the study conducted by Sandberg and 
Liliedahl (2008) are in favour of including the parent within the intervention process. 
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The communicative functions used by children with CP can be dependant on the severity of 
the condition (Balan & Manjula, 2008). Physical limitations can be caused by difficulties in 
acquiring motor milestones and these physical limitations can impede a child with CP’s 
ability to engage in object-based play and exploration of their environment (Balan & 
Manjula, 2008). Early language learning relies on a child physically engaging with their 
environment and a child with CP can face limitations in this regard (Balan & Manjula, 2008). 
Due to the physical limitations, children with CP acquire language in a different manner 
(Balan & Manjula, 2008). Children with CP mostly make use of vocalisations, eye-gaze and 
gestures (Balan & Manjula, 2008).  
2.8 Assessment of children with CP 
The assessment of speech and language in children with CP can be classified under the 
body function component of the ICF (Hansson & Nettelbladt, 2007). Assessments of speech 
and language can comprise of observations of spontaneous speech and language behaviour in 
addition to standardized tests to establish the severity of the impairment and the course for 
intervention (Hansson & Nettelbladt, 2007). Standardized tests do however need to be 
adapted so as to meet the specific needs of a child with CP, such as in the case of pointing to 
pictures  (Hansson & Nettelbladt, 2007). A study conducted to review the current methods 
used in the assessment of speech and language skills of children with CP revealed that a wide 
range of standardized tests were being used (Watson & Pennington, 2015). The use of 
standardized tests will allow for comparison of skills against typically developing children of 
a similar age (Watson & Pennington, 2015). However, the use of standardized tests with the 
CP population is questionable as these tests have not been normed on the CP population 
specifically (Watson & Pennington, 2015). Standardized tests have however been adapted so 
as to accommodate the needs of a child with CP (Watson & Pennington, 2015). These 
adaptations include; accommodating the physical impairments by stabilizing the child’s arm 
in order to point to a picture or object and placing the picture manual flat on the table in order 
for the child to move their arm across the table in order to indicate their response 
(Zimmerman, Steiner & Pond, 2011). Further adaptations to address visual difficulties may 
be required where the manipulatives are placed on a sheet of paper of a contrastive colour in 
order for it to be seen clearly and allow the child to use touch cues to identify the object 
(Zimmerman et al. 2011). Additional modifications include giving the child an increased 
response time when completing an item on the test (Zimmerman et al., 2011). However, 
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adaptations to these standardized tests can invalidate the norms of the test and alter the test 
items (Watson & Pennington, 2015). 
 In a study conducted by Watson and Pennington (2015) it was found that standardized 
tests were not used to assess communication activity or communicative participation (Watson 
& Pennington, 2015). Communication activity and communication participation was rather 
assessed using Preverbal Communication Scales such as The Communication and Symbolic 
Behaviour Scales Development Profile (CSBS), as it yields norms for younger children and 
has been used successfully in research with children who have CP (Watson & Pennington, 
2015). It is recommended by Olswang, Feuerstein, Pinder and Dowden (2013) that a dynamic 
assessment approach be utilized so as to effectively evaluate a child with CP’s speech and 
language abilities. Dynamic assessment can assist in bridging the gap between standardized 
tests that are not suited to children with CP and assessment through observation (Watson & 
Pennington, 2015). 
2.9 Therapist implemented intervention  
As previously stated by Hansson and Nettelbladt (2007) the assessment process is 
required in order to determine the course for therapy. Speech therapy services play a role in 
assisting the CP population in maximizing their communication skills and assist in achieving 
independence in communicating with others (Pennington et al., 2005). There are a number of 
approaches and methods used such as augmentative and alternative communication (AAC) 
systems, symbol charts or speech synthesizers and treating children's natural forms of 
communication (Pennington et al., 2005). A number of approaches and strategies have been 
employed to remediate the communication disorders associated with cerebral palsy however 
there is little evidence of their effectiveness with this population (Pennington et al., 2005).  
The research on intervention in children with CP has shown that despite the fact that 
children may present with the same medical diagnosis, they vary widely in their language and 
communication development (Pennington et al., 2004). Speech and language therapy is thus 
centered on addressing each individual’s unique needs (Pennington et al., 2004). Research on 
interventions for children with CP documents the diversity in skills amongst children of this 
population (Pennington et al., 2004). Despite the heterogeneity of this population, similar 
patterns in communicative abilities have been observed in children with CP who differ in age, 
cognitive level and motor function (Pennington et al., 2004). These well-researched patterns 
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include the development of pragmatic skills in addition to the children’s functional 
communication abilities (Pennington et al., 2004). 
Children with CP display a respondent role in communication and do not often initiate 
conversational exchanges (Pennington, Thomson, James, Martin & MacNally, 2009). 
Children with CP are also known to use their communication for a limited range of functions 
such as indicating “yes” and “no”, acknowledgement and basic requests for objects within 
their immediate environment (Pennington et al., 2009). These patterns of communication 
create barriers to social participation, access to education and, later, employment (Pennington 
et al., 2009). Speech-language therapy thus plays a role in enhancing the communicative 
abilities of children with CP so as to assist in taking on an independent and active role in 
conversational activities (Pennington et al., 2009). The focus of therapy is also to equip the 
child with necessary skills to communicate in order to have control of their environments and 
increase independence (Pennington et al., 2009).  
2.10 Parent implemented intervention 
A systematic review conducted by Whittingham, Wee and Boyd (2011) and Novak et al. 
(2013) found that very few studies have been conducted on the efficacy of parenting 
interventions for children with CP. Three studies were reviewed that researched the 
effectiveness of parent interventions with the use of a pre-post test design (Whittingham et 
al., 2011). The interventions reviewed included the use of parenting interventions together 
with behavioural intervention, oral motor exercises for children with CP and difficulties in 
feeding, the It Takes Two to Talk programme and a Functional Communication Training 
programme designed for parents (Whittingham et al., 2011). All the studies found that 
parenting interventions may yield positive results for children with CP (Whittingham et al., 
2011). Therapy can include children’s parents, peers and educators (Pennington et al., 2009). 
Partner focused intervention is grounded upon the transactional theory of development that 
states that the child and their conversational partners constantly adapt to each others 
behaviours (Pennington et al., 2009). Studies have shown that infants with CP are prone to 
initiating less in interaction with their parents and are less responsive and less independent 
than typically developing children (Pennington et al., 2004). It is postulated that the 
difficulties in interaction are due to the infant’s difficulties in initiating movements accurately 
(Pennington et al., 2004). The foundations of early communication are reliant on the use of 
consistent non-verbal and vocal signs by children that can be interpreted by their parents or 
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caregivers so as to give rise to early interaction routines onto which meaning can be mapped 
(Pennington et al., 2004). In the case where parents can understand one or two signals, then 
interaction can take place in addition to establishing routines for communication (Pennington 
et al., 2004). It can however become challenging in the event that children do not develop a 
full range of communication skills therefore limiting their ability to take an active role in 
interaction (Pennington et al., 2004). 
Research has shown that older children with CP also display similar restricted patterns in 
conversation with familiar partners as younger children with CP do (Pennington et al., 2004). 
Various models of therapy have been designed so as to target these communication patterns 
(Pennington et al., 2004). These models focus on teaching children linguistic and pragmatic 
skills (Pennington et al., 2004). In addition, these models include indirect therapy, training 
conversation partners in altering their interaction style and stimulating the child’s 
communication development (Pennington et al., 2004). While the majority of research has 
focused on direct intervention, research on the training for conversation partners has received 
less attention (Pennington et al., 2004). The training for conversational partners is focused 
around equipping parents to be more aware and responsive to their child’s communicative 
attempts (Pennington et al., 2004). At the same time, parents are encouraged to create 
opportunities for communication and focus on enhancing their child’s linguistic output 
(Pennington et al., 2004). These programs have been linked to positive outcomes and 
progress in terms of facilitation of a child’s communicative abilities however; their 
effectiveness on parents and their children with CP has not been adequately researched 
(Pennington et al., 2004). It has not yet been established, with the use of research, as to what 
type of training is most effective for conversational partners (Pennington et al., 2004). A 
review of the research in terms of conversational partners has revealed that untrained partners 
did not show any change however; trained partners displayed improved abilities in creating 
opportunities for communication (Pennington et al., 2004). 
The transactional model of development supports the evidence for increased 
responsiveness of parents being linked to progress in children becoming more active in 
interaction, turn taking and increased vocabulary repertoire (Pennington et al., 2009). 
Furthermore, the social interaction theory of communication development postulates that 
parent’s use of simplified language can assist a child in making connections between 
language and their environment (Pennington et al., 2009).  
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According to Jeglinsky, Autti-Ramo and Brogren-Carlberg (2011) parent involvement in 
a child’s therapy process is vital as it is paramount to achieving generalization of skills and 
family satisfaction. Furthermore, the family-centered approach in therapy has been attributed 
to positive outcomes in health-related quality of life of the child (Jeglinsky et al., 2011). 
Another principle that should be adhered to when implementing this approach is being aware 
and having respect for the families culture and allowing the family to decide on how involved 
they would like to be in the process (Jeglinsky et al., 2011). Different families may want to 
limit or increase their involvement as some families’ may feel that the responsibility is too 
much and may want to establish an equal partnership between them and the professional 
(Jeglinsky et al., 2011). The heterogeneous nature of disability in CP requires a multi 
disciplinary and multidimensional approach (Jeglinsky et al., 2011).  
Parent led intervention programs that are directed at creating responsive interaction 
patterns to enhance opportunities for communication are readily used in early childhood 
intervention services (Cologon, Wicks & Salvador, 2016). An example of such a parent led 
program is the Hanen Program It Takes Two to Talk (Cologon et al., 2016). A study 
conducted by Pennington, Thomson, James, Martin, and McNally (2009) researched as to 
whether there was a change in the interaction between children with CP and their mothers 
using the “It Takes Two to Talk - The Hanen Program for Parents of Preschool Children with 
Cerebral Palsy” (Pennington, et al., 2009). The Hanen Program for Parents was designed for 
parents who have young children that present with a language delay (Pepper & Weitzman, 
2004). The program was developed to train parents in strategies to assist children to learn 
language naturally within their everyday environments (Pepper & Weitzman, 2004). The 
Hanen Program has yielded positive results with regard to children initiating more 
communication and parents making use of responses and strategies to elicit communication 
more frequently (Pennington et al., 2009). Despite the fact that the “It Takes Two to Talk – 
The Hanen Program” is associated with improvements in the participant’s communication, 
further research into its clinical effectiveness is needed (Pennington et al., 2009). The 
findings of the study in terms of the effectiveness of the program revealed that after the 
mothers were trained, they initiated less and produced more responses and requested less 
(Pennington et al., 2009). Furthermore, children produced requests and initiations after the 
training (Pennington et al., 2009). The changes were maintained four months later therefore 
displaying good retention of skills implemented by the program (Pennington et al., 2009). 
There were however limitations in terms of bias that need to be noted as this impacts the 
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conclusion as to whether the program is indeed effective (Pennington et al., 2009). Further 
limitations included the small sample size that could have an impact on detecting all changes 
that took place in conversational patterns (Pennington et al., 2009). In addition, all the 
clinicians and families volunteered thus indicating highly motivated groups (Pennington et 
al., 2009). The participants hearing was not screened prior to the study and the first coder was 
not blind to the data collection point therefore posing a threat in terms of overestimation of 
effect size (Pennington et al., 2009). Lastly, training was provided by different therapists and 
not all the parents attended all training sessions (Pennington et al., 2009). Treatment integrity 
was not assessed in this study although the training was carried out according to the Hanen 
Centre’s guidance and the training the parents received would have varied slightly which 
could account for within-group variation (Pennington et al., 2009). 
According to McLaren (2014) there are a few organizations that have focused on the 
development of community-based caregiver training programs in South Africa. These 
programs have been designed so as to reach the caregivers of children with disabilities, 
predominantly having CP, in rural areas (MacLaren, 2014). The rationale behind the 
development of these programs is the need to develop effective support structures to create 
opportunities for access to services, care and perhaps education (McLaren, 2014). One such 
community based caregiver program includes Malamulele Onward who provide therapy 
services such as physiotherapy, occupational therapy and speech therapy to children with CP 
who reside in various under-resourced rural areas in Limpopo, Eastern Cape, KwaZulu Natal 
and Lesotho (McLaren, 2014).  The training of the caregivers also focuses on how to 
continue with the program at home in addition to the issuing and use of equipment and 
assistive devices for the child (McLaren, 2014). In addition, selected children who reside in 
these outreach areas attend a two-week block of intensive goal-orientated therapy and 
caregiver training at the Malamulele Onward center in Johannesburg (McLaren, 2014). Due 
to the increasing number of children with disabilities in these outreach areas, a parent carer 
training program was developed namely the Malamulele Onward Carer-2-Carer Training 
Programme (McLaren, 2014). The Malamulele Onward Carer-2-Carer Training Programme 
was developed so as to address the caregiver’s need for information and basic handling skills 
(McLaren, 2014).  
 
Another programme is the Hambisela Parent/Caregiver Programme, which was 
established by the Eastern Cape Cerebral Palsy Association (McLaren, 2014). The main aim 
	 20	
of the programme is to provide support and training so as to empower parents/caregivers of 
children with CP (McLaren, 2014). Furthermore, this programme also works on empowering 
therapists to treat children with CP in a more holistic manner in order to support not only the 
child with CP but also their families (McLaren, 2014). The Parent’s Guidance Centre (PGC) 
based in the North West Province is also involved in the training of caregivers of children 
with CP (McLaren, 2014). The programme focuses on broadening mothers/caregivers 
understanding in the terms of what CP is, facilitating acceptance of their child through 
gaining information on skills in stimulating the child, encouraging childhood development 
and independence with the use of suitable assistive devices (McLaren, 2014).  
 
It is due to the lack of rehabilitation therapists and assistants in the rural areas of South 
Africa that the need for training programmes directed at caregivers came about (McLaren, 
2014). Furthermore, the development and implementation of such programmes provides 
insight into the use of community resources to address the delivery of disability rehabilitation 
services at a national level (McLaren, 2014). Further research is required on the effects of 
caregiver-training however; there is evidence on the impact of quality of life in children with 
CP in rural areas (McLaren, 2014). In conclusion, there is a need to identify and develop 
strategies to address access to health and social services for children with disabilities in rural 
areas (McLaren, 2014). 
Parent implemented intervention is aimed at improving parenting skills to facilitate child 
development by teaching strategies to parents (Novak et al., 2013). Parent training or parent 
implemented intervention focuses on the idea of teaching parents or parents techniques of 
how to promote communication within their child (Robert & Kaiser, 2011). Parent training 
has shown promising results in the ability to improve and promote communication in children 
(Robert & Kaiser, 2011). A review conducted by Robert and Kaiser (2011) compared the 
effects of parent training across a number of different communication difficulties such as 
autism, specific language impairment and developmental delay (Robert & Kaiser, 2011).  The 
results of this review indicated that parent implemented language interventions had a positive 
impact on the receptive and expressive language skills of children with and without 
intellectual difficulties (Robert & Kaiser, 2011). Furthermore, it was found that parents’ use 
of strategies led to improvements in their child’s expressive skills (nonverbal communication 
and speech), understanding, vocabulary, grammar and the frequency of communicative acts 
(Robert & Kaiser, 2011). The substantial language growth that has been seen with parent 
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implemented interventions has been seen with young children who do and do not present with 
cognitive and language impairments (Robert & Kaiser, 2011). 
The review conducted by Robert and Kaiser (2011) further found that Early Intervention 
contributed to the positive progress of those children who received parent implemented 
intervention (Robert & Kaiser, 2011). EI is defined as a program that has been devised for 
parents or parents with young children who are at risk for developmental delays or disabilities 
(Keilty, 2010). The objective of early intervention is to pave a positive influence on a child’s 
development (Keilty, 2010). The premise of early intervention is also based on the fact that 
the brain possesses a certain degree of neuroplasticity within the early years of life which 
makes a child’s brain susceptible to change when exposed to environmental experiences and 
stimuli (Moore, 2012).  
The appropriate communication between healthcare professionals and patients can 
determine the effectiveness of information sharing (Protheroe & Rowlands, 2013). Healthcare 
practitioners should strive to share information pertaining to diagnoses, treatments and health 
improvement in a simple and understandable manner (Protheroe & Rowlands, 2013). The 
ability to gain information regarding a patient’s health is termed ‘health literacy’ (Protheroe 
& Rowlands, 2013). It has been found that individuals who are well educated and literate can 
have low health literacy however; it is more common amongst individuals who have low 
literacy skills (Protheroe & Rowlands, 2013). Furthermore, patients only remember half of 
the information that is provided to them by healthcare professionals (Protheroe & Rowlands, 
2013). Research has found that health information is too complex and low health literacy can 
pose a threat in accessing effective healthcare (Protheroe & Rowlands, 2013). Due to this, it 
is vital that healthcare professionals make use of communication approaches that 
accommodate the varying levels of health literacy so as to allow patients to take informed 
decisions regarding their health (Protheroe & Rowlands, 2013). Healthcare professionals 
occasionally supplement information given verbally with leaflets and booklets (Protheroe & 
Rowlands, 2013). The additional material provided to patients can however not be understood 
should they present with poor health literacy due to the content being of a nature that can not 
be understood (Protheroe & Rowlands, 2013). There are several steps that can be followed in 
order to achieve effective communication with patients and these include; speaking at a 
slower rate, avoiding jargon and repeating the main ideas of the information provided 
(Protheroe & Rowlands, 2013). Another technique that can be used to assist in effective 
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information sharing is ‘teach back’ which expects patients to repeat the important information 
in their own words (Protheroe & Rowlands, 2013). In order to supplement the verbal 
information provided to patients, healthcare professionals can make use of printed materials 
that are presented using appropriate language that will be understood by patients (Protheroe 
& Rowlands, 2013). 
2.11Current state of intervention services for children with CP in South Africa 
South Africa is a developing country with an estimated population of 54 002 000 
(SSA, 2014). There is a documented difference between the distribution of human and 
financial resources between the private and public health care systems in South Africa 
(Lloyd, Sanders & Lehmann, 2010). The private health care system provides medical care for 
only 16% of the South African population, with 55.6% of health finances being used by this 
sector (Lloyd et al., 2010). The South African public health care sector faces a great shortage 
of human resources (Padarath, Ntuli & Berthiaume, 2003). In 2012, 1439 dual-qualified 
speech therapists and audiologists, were registered with the Health Professions Council of 
South Africa (HPCSA) (HPCSA, 2012). According to the Human Resources for Health South 
Africa Strategy (HRH), there is a ratio of 0.08 professionals per 10 000 South Africans 
(HRH, 2011). Of this number, only 396 professionals were employed in the public health 
care sector (HRH, 2011). The limited number of professionals poses challenges for the 
implementation of EI services within the South African context.  This is especially true when 
children present with multiple disabilities.  
 
From a South African perspective, it is imperative that healthcare professionals be 
sensitive to the various cultures, values and belief systems within our context (Masasa, Irwin-
Carruthers & Faure, 2005). Certain belief systems within the South African context can delay 
the early identification and rehabilitation of children with disabilities (Masasa et al., 2013). 
Healthcare professionals need to implement disability awareness programmes (Masasa et al., 
2013). Healthcare professionals also need to make themselves familiar with the barriers to 
participation and rehabilitation and that they promote programmes to assist teachers, children 
and the general public in understanding the rights of a child with a disability and their 
participation in all aspects of life (Masasa et al., 2013). In addition, the negative attitudes 
around children with disabilities need to be addressed (Masasa et al., 2013). Community-
based rehabilitation (CBR) is a solution in terms of access to services for children with 
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disabilities (Masasa et al., 2013). The physical and financial difficulties experienced by 
caregivers of children with disabilities can be alleviated through the implementation of CBR 
(Masasa et al., 2013). 
 
This review highlights the need for evidence based research to be conducted within the 
CP population. Specifically with regard to the current speech therapy interventions that are 
being used for this population. As discussed, there is a dearth of literature in favour of the 
efficacy of speech therapy interventions for the CP population. Furthermore, research within 
the South African context is required so as to identify the culturally specific needs of the 
population. Most of the studies reviewed have been conducted in developing countries and 
have employed parent programs that have been developed for their specific contexts.  
In addition, South Africa faces challenges in providing culturally specific, cost effective and 
evidence based intervention for this population. This can be attributable to the already 
mentioned barriers such as the lack of human and financial resources. This research aims to 
answer the following research question: “Do children with CP display improved use of 
communicative functions following a five week parent training program? 
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CHAPTER THREE 
METHODOLOGY 
This chapter describes the methodology used for the study and outlines the aims and 
objectives. It provides an overview of the research design, population sample, inclusion and 
exclusion criteria. Furthermore, this chapter describes the data procedures put into place so 
as to derive the results for the study were obtained. 
3.1 Aims and Objectives 
The main aim of this study was:  
To measure the effects on the use of communicative functions in children with cerebral palsy 
following a five week parent training program.  
Sub-aims:  
The main aim was achieved with the following sub-aims:  
A) To assess the participants’ baseline performance in the use of communicative functions 
before the commencement of the parent training. 
B) To assess the participant’s performance in the use of communicative functions after the 5 
week parent training has taken place. 
C) To assess the participants performance in the use of communicative functions 3 months 
after the post intervention assessment.  
D) To describe the effectiveness of a parent training program in improving a child with 
CP’s ability to make use of communicative functions. 
 
3.2 Research Design  
This study employed a quantitative, single group, repeated measures research design to 
address the research question. An experimental study was used in order to determine if the 
program or intervention had the intended causal effect on program participants (Maxwell & 
Satake, 2006). This research made use of measures to specify, observe and measure data 
numerically (Maxwell & Satake, 2006; Devlin, 2006; Cresswell, 2003). The scales, namely 
the Preschool Language Scale-5 and the Communication Matrix were used in the baseline 
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assessment and reassessment phases of the study, yielded numerical data that described the 
children’s communication abilities. A repeated measures design makes use of the same 
participants throughout all the experimental conditions (Field, 2011). This type of design 
varies from an independent groups design which makes use of different groups of participants 
under different experimental conditions (Howitt & Cramer, 2011).  
The advantages related to a repeated measures design is that the researcher can study the 
effects of a treatment programme on the same participant thus eliminating the effects of  
individual differnces that could arise due to two different participants being used (Howitt & 
Cramer, 2011). An additional benefit of the repeated measures design is that it requires fewer 
participants than independent groups (Howitt & Cramer, 2011). The repeated measures 
design may only require 20 participants thus making it easier to recruit the participants 
(Howitt & Cramer, 2011). Furthemore, variables such as Intelligence Quotient (IQ), ability 
and age remain the same as the same participant is taking part in each experimental condition 
(Field, 2011). 
There are disadvantages that need to be highlighted when using the repeated measures 
design (Collie, Maruff, Darby & McStephen, 2003). The use of the same participants under 
all experimental conditions can cause issues with regard to order effects (Field, 2011). Order 
effects are better known as the change in performance of a participant due to the order of 
exposure to the experimental conditions (Field, 2011). Furthermore effects could be due to 
the repetition of the experimental conditions leading to improved performance due to 
familiarity with the assessment measures (Collie et al., 2003). Order effects can be reduced 
by providing breaks in the experiment so as to avoid boredom and loss of concentration 
(Collie et al., 2003). Order effects were accounted for in the current study by providing the 
participant with a short break during the assessment session. 
3.3 Participant selection criteria 
The following inclusion and exclusion criteria were used to select the participants:  
There were two participant groups:  
o Participant group 1: (Children with CP)  
o Participant group 2: (Parents of the participants in participant group 1) 
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• Inclusion and exclusion criteria for participant group 1 (Children with CP) 
Inclusion criteria: 
o The children were required to be between the ages of 3 and 9 years. 
Rationale: The study reviewed those children between the ages of 3 and 7 years. 
o The children were required to have a confirmed diagnosis of  CP. 
Rationale: The study reviewed those children with a diagnosis of cerebral palsy that 
had been confirmed by a medical doctor. 
o The children were required to have scored a 3 or 4 on the GMFCS. 
Rationale: The child had to have scored a 3 or 4 to be included in the study. This was 
due to the study focusing on those children who had some form of mobility and were 
able to either walk using a hand-held mobility device (level 3) or have self mobility 
with limitations and may use a powered mobility device (level 4). The classification 
was confirmed by the child’s school. 
o The children were required to have scored a 3 or 4 on the FCCS. 
Rationale: The child had to have scored a 3 or 4 to be included in the study. This was 
due to the study focusing on those children who had some form of communicative 
intent and were either effective communicators in some situations (level 3) or required 
assistance in most situations such as communicating with unfamiliar people (level 4). 
The classification was confirmed by the child’s school. 
o The children and their caregivers had to reside in Gauteng. 
Rationale: To ensure feasibility of the study, the participants had to reside in the 
Gauteng province. 
o The children needed to have a parent/caregiver who was available to attend the 
parent/caregiver training workshops. 
Rationale: The intervention phase of the study required the parents/caregiver to attend 
the parent workshops to see the effects of use of communicative functions. 
             Exclusion criteria: 
o The child with CP should not have any concommitant neurodevelopmental condition 
such as Autism Spectrum Disorder (ASD) or Down syndrome. 
 Rationale: The study focused on children with a diagnosis of cerebral palsy      
 and therefore any other diagnoses were excluded from the study. 
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• Inclusion and exclusion criteria for participant group 2 (Parents of children with 
CP)  
               Inclusion criteria: 
o The parents had a child with CP that met all of the above mentioned inclusion criteria 
for participant group one. 
 Rationale: Parents had to be able and willing to attend the five training sessions. The   
intervention aspect of the study relied on the parent training and the parents 
implementing the techniques that they were taught in the workshops. The parent 
training needed to occur so as to measure if it had any impact on the use of 
communicative functions in children with CP. 
 
3.4 Participant description 
3.4.1 Participant group 1: Children with CP 
A total of 9 children were assessed and included in the study. The mean age of the 
participants was 5.33 years (Range: 3-7 years; SD =1.11).  The majority of participants 
were male 78% (n=7) and 22% (n=2) were female. The majority of participants presented 
with a GMFCS level of 4 and a FCCS level of 4.  
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Table 3.1: Description of the children with CP (n=9) 
Participant Chronological 
Age at baseline 
assessment 
(Years:Months) 
Gender GMFCS level FCCS level 
P1 7:3 M 3 3 
P2 5:1 M 4 4 
P3 6:10 M 4 4 
P4 5:0 M 4 3 
P5 6:9 M 4 4 
P6 6:2 M 4 4 
P7 5:6 M 4 4 
P8 5:7 F 4 4 
P9 3:7 F 4 4 
 
3.4.2 Participant group 2: Parents of children with CP 
There were a total of 9 participants’ caregivers that took part in the intervention phase of the 
study. 
Table 3.2: Description of the parents of the children with CP (n=9) 
Participant Relationship to 
child with CP 
Gender Language 
spoken 
Province 
P1 Mother F Sesotho Gauteng 
P2 Mother F isiXhosa Gauteng 
P3 Mother F English Gauteng 
P4 Mother F isiXhosa Gauteng 
P5 Mother F Tigrinya/English Gauteng 
P6 Mother F English Gauteng 
P7 Mother F Isindebele Gauteng 
P8 Mother F English Gauteng 
P9 Mother F Southern Sotho Gauteng 
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3.5 Data collection procedures 
• Ethical clearance was obtained from the University of the Witwatersrand Human 
Research Ethics Committee (Appendix B)  
• Permission was obtained from the Sunshine School Craighall programme to 
conduct the research (Appendix C) 
• The participants details were provided to the researcher by the Sunshine School 
Craighall. 
• Participants that met the criteria for inclusion were identified. 
• Potential participants were contacted telephonically and the information letter 
(Appendix D) made available to them prior to data collection – e.g. posted, faxed 
or e-mailed. 
• The participants who agreed to participate in the workshops were contacted 
telephonically and a letter was sent home. 
• The data was then captured and encoded for data analysis. 
 
3.6 Participant sampling strategy 
Sampling strategy 
Two non-probability sampling strategies were used to recruit participants for this 
study, namely purposive sampling and convenience sampling.  A purposive sampling strategy 
was utilised to recruit participants for the intervention process.  Purposive sampling is the 
deliberate selection of a participant due to the qualities the participant possesses (Cresswell, 
2003).  For the purposes of this study, participants were required to present with cerebral 
palsy and have a rating of 3 or 4 on the Gross Motor Function Classification Scale (GMFCS) 
and a rating of 3 or 4 on the Functional Communication Classification Scale (FCCS). These 
specific levels were selected so as to include children who have some form of mobility and 
communicative intent. Furthermore, the children were recruited from a special needs school 
namely the Sunshine Associations Craighall and Eldorado Park Early Intervention Centres. 
The Sunshine Association is a non-profit Non-Governmental Organisation (NGO). This 
method has the benefit of convenience, but generalizability of results may suffer due to the 
researcher only investigating the individuals who are residing in one of the nine provinces in 
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South Africa and who have already received intervention services or are currently in the 
process of receiving them (Salkind, 2009).  
A convenience sampling strategy was used to recruit the parents of the participants. A 
convenience sample is known as a group of participants that are selected on the basis of being 
accessible (McMillan & Schumacher, 2001). The advantage of making use of convenience 
sampling is related to the ease in obtaining the information and that the cost in obtaining them 
is low (Salkind, 2009). The disadvantage linked to convenience sampling is that the results 
obtained with this technique are not very generalizable to other settings due to the narrow 
focus of the technique (Salkind, 2009). 
3.7 Research Process 
Data collection took place in the following phases:        
 
Figure 3.1. Schematic representation of the research design. 
Phase 1: 
The identification and baseline assessements took place in phase one. The children at 
the special needs school (N=15) were identified and selected based on meeting the inclusion 
criteria. These children underwent the communication assessment battery (Appendix E). The 
A1: Identification and 
baseline assessments
Time frame: 1 month 
B1: Treatment (Parent 
workshops)
Time frame: 5 weeks 
A2: Post intervention 
assessments
Time frame: 1 month
A3: Repeated measures
Time frame: 1 month
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Preschool Language Scales – 5 (PLS-5) and the Communication Matrix were administered in 
the baseline assessment phase of the study. The baseline assessments were conducted by a 
qualified speech-language therapist. The baseline assessments were conducted in a quiet 
room at the school. Modifcations such as placing the picture manual flat on the table in order 
for the child to move their arm across the table to indicate their response was used. In 
addition, manipulatives were placed on a sheet of paper of a contrastive colour in order for it 
to be seen clearly and allow the child to use touch cues to identify the object. An increased 
response time when completing an item on the test was given to those children who required 
it. Testing was completed in 30-40 minutes depending on when the basal and ceiling of the 
test was obtained and if a child required a break within the assessment session. Consent was 
obtained from the participants’ caregivers in order to conduct the assessments (Appendix F). 
Obtaining assent was not feasible based on the developmental level and disbility of the 
children. The time frame in which phase one was completed was one month.  
Phase 2: 
The Malamulele Onward Carer-2-Carer training program (See Appendix G) took 
place in phase two of the study. The caregivers of the children that had been identified and 
assessed in phase one underwent the caregiver training program. A total of 6 participants 
caregivers were unable to attend the workshops thus excluding those children who were part 
of the initial sample in phase 1. The reasons that the caregivers could not attend included 
difficulty in getting time off of work on the weekends and other family resonsibilities that did 
not allow them to attend the workshops. The time frame that phase two was completed in was 
5 weeks. The rationale behind the selection of the Malamulele Onward Carer-2-Carer training 
program was based on the fact that the program was specifically designed for parents, the 
materials and handouts had been translated into a variety of langauges that the parents were 
able to understand and the program includes a specific section on communication which was 
the focus of the current study.  
Phase 3 and 4: 
The post intervention assessments took place in phase three of the study. The children 
that were assessed in phase one were reassessed in phase three of the data collection period as 
per the communication assessment battery. The time frame of phase three was one month. A 
qualified speech-language therapist with 2 and a half years of experience in special needs 
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conducted the post intervention assessments. This speech-language therapist was not 
involved in the phase 1 testing. One-on-one training was provided to the assessors. The 
training session aimed to orientate the assessor to the PLS-5 and the Communication Matrix. 
Each assessment tool was discussed in terms of what is assessed and how it should be 
administered. A demonstration of how to administer and score each assessment tool was 
covered. The adaptations that could be made for the special needs population were 
demonstrated and discussed. A discussion was held with the assessor after the training in 
order to answer any questions related to conducting the assessments. The assessor was 
provided with an opportunity to go through the assessment tools before the assessments with 
the children took place.         
The repeated measures took place in phase 4 of the study, three months after the 
completion of phase three. The children that were assessed in phase one were reassessed in 
phase four of the data collection period as per the communication assessment battery. A total 
of three dropouts occurred at the fourth phase of the study. The reasons for drop out included 
hospitalization, leaving the school and the tester being unable to assess the one participant 
who was based at the Sunshine School’s Eldorado Park Branch due to logistical reasons. The 
time frame of phase four was 1 month. A qualified speech-language therapist with one and a 
half years of experience working with children with special needs conducted the post 
intervention assessments. This speech-language therapist was not involved in phase 1 or 3’s 
testing. One-on-one training was provided to the assessors. The training session aimed to 
orientate the assessor to the PLS-5 and the Communication Matrix. Each assessment tool was 
discussed in terms of what is assessed and how it should be administered. A demonstration of 
how to administer and score each assessment tool was covered. The adaptations that could be 
made for the special needs population were demonstrated and discussed. A discussion was 
held with the assessor after the training in order to answer any questions related to conducting 
the assessments. The assessor was provided with an opportunity to go through the assessment 
tools before the assessments with the children took place.  
3.8 Measuring instruments and equipment 
3.8.1 Measuring instruments 
o Phase 1: Baseline assessment battery (conducted by a qualified speech-language 
therapist at the school premises – Sunshine Early Intervention Centre) 
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A. Preschool Language Scales, Fifth Edition (PLS-5) was used to measure the 
participants’ receptive and expressive language abilities (Zimmerman et al., 2011). The 
Preschool Language Scale-5 is a play based assessment tool that is individually 
administered instrument that assesses developmental language skills in children from 
birth to 6 years, 11 months (Zimmerman et al., 2011). The PLS-5 is a comprehensive 
developmental language assessment that includes items that assess preverbal, interaction 
based skills, emerging language and early literacy (Zimmerman et al., 2011). This 
assessment tool provides standard scores, growth scores, language age equivalents and 
percentile rank scores (Zimmerman et al., 2011). The areas assessed are Attention: 
Attention to environment and Attention to People; Play; Gesture; Vocal Development; 
Social Communication; Semantics: Vocabulary, Qualitative Concepts, Quantitative 
Concepts, Spatial Concepts, Time/Sequence Concepts; Language Structure, Morphology, 
Syntax; Integrative Language Skills; and Emergent Literacy Skills (Zimmerman et al., 
2011). No studies have been conducted with this assessment tool on the South African 
population however, it is regarded as a reliable and sensitive assessment tool 
internationally (Zimmerman et al., 2011). The administrators manual for the PLS-5 does 
include adaptations for special populations (Zimmerman et al., 2011). Adaptations to 
accommodate the physical impairments include, stabilizing the child’s arm in order to 
point to a picture or object and placing the picture manual flat on the table in order for the 
child to move their arm across the table in order to indicate their response (Zimmerman et 
al., 2011). Further adaptations were made to address visual difficulties where the 
manipulatives were placed on a sheet of paper of a contrastive colour in order for it to be 
seen clearly and allow the child to use touch cues to identify the object (Zimmerman et al. 
2011). Additional modifications included giving the child an increased response time 
when completing an item on the test (Zimmerman et al., 2011). The PLS-5 allows for 
obtaining a Raw Score and converting it into a Standard Score and Age Equivalent 
(Zimmerman et al., 2011). A Raw Score indicates how many items an individual scored 
correct on a test whereas a Standard Score is derived from the Raw Score within a 
distribution of scores (Neukrug & Fawcett, 2006). Furthermore, the Standard Score 
describes the difference of the Raw Score from a sample mean that is represented in 
standard deviations (Neukrug & Fawcett, 2006). Using standard scores allows the set of 
raw scores to be statistically adjusted to fit the normal distribution and thus providing a 
precise comparison amongst individuals in a sample (Neukrug & Fawcett, 2006). 
Assessing children with CP and comparing them to the normal distribution is linked to a 
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great deal of controversy (Geytenbeek, Harlaar, Stam, Ket, Becher, Oostrom & 
Vermeulen, 2010). The main concern in using standardized assessments with children 
with CP is that standardized assessments normed on this specific population are scarce 
(Geytenbeek et al., 2010).  In addition, most standardized tests are normed on typically 
developing children (Geytenbeek et al., 2010). 
 
B. The Communication Matrix was used to assess what the child’s function at the earliest 
stages of communication was and the forms of communication being used (Rowland, 
2004). The communication matrix can be used to identify early communication behaviour 
from a socio-pragmatic perspective, following a progression of expressive skills from 
mother-child interactions to the use of formal language systems (Rowland, 2004). Due to 
communication skills being affected by sensory, motor, cognitive and social capacities, 
and impairments in any of these areas, an early communication assessment should 
account for skills displayed within a wide range of behaviours (Rowland, 2004). The 
Communication Matrix includes two major aspects of communication: the reasons that 
individuals communicate and the behaviors that they use to communicate (Rowland, 
2004). The Matrix is then further organized into four major reasons to communicate: to 
refuse things that we do not want; to obtain things that we do want; to engage in social 
interaction; and to provide or seek information (Rowland, 2004). The Matrix is then 
further organized into seven levels of communicative behaviour (Rowland, 2004). These 
levels are based on the pragmatic approach to communication and include; Pre-
Intentional Behavior, Intentional Behavior, Unconventional Pre-symbolic 
Communication, Conventional Pre-symbolic Communication, Concrete Symbols, 
Abstract Symbols and Language (Rowland, 2004). This tool can accommodate 
individuals who make use of "augmentative and alternative" forms of communication 
(AAC) and pre-symbolic communication (such as gestures, facial expressions, eye gaze 
and body movements) (Rowland, 2012, p.1). It is an assessment tool that can be used with 
individuals who present with any type or degree of disability such as severe and multiple 
disability, intellectual limitations and sensory or physical impairments (Rowland, 2004). 
This therefore makes the tool appropriate to use on the CP population however it should 
be noted that the tool was developed in the United States and is not normed on the South 
African context (Rowland, 2004). No research has been conducted on the use of this tool 
on the South African context however it was chosen as an assessment measure due to its 
ability to accommodate any type of communicative behaviour (Rowland, 2004). In order 
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to account for the use of a United States normed assessment tool within the South African 
context, it should be noted that communicative functions are not language specific as they 
are the precursors to language development and therefore should be universal and not 
specific to one population (The Interdisciplinary Council on Developmental and Learning 
Disorders Diagnostic Manual for Infants and Young Children [ICDL-DMIC], 2005). 
Furthermore, the research that has been conducted on this tool has displayed promising 
results in its ability to be sensitive to change (Rowland, 2004). A study conducted with 
non-verbal children with pervasive developmental disorders showed a mean gain of 13% 
in scores from the start to the finish of a school year (Rowland, 2004). The 
communication matrix has the ability to be sensitive to change due to its ability to 
document the gains of children who begin at the earliest stages of communication and 
develop at a slow pace (Rowland, 2004). In addition, the matrix is available in an online 
version with instructional videos therefore making it accessible for anyone to use 
(Rowland, 2004). 
 
o Phase 2: Intervention (conducted by a trained Malamulele Onward Carer-2-Carer 
Training Programme facilitator at the Sunshine Early Intervention Centre) 
 
A. The Malamulele Onward Carer-2-Carer Training Programme (C2CTP) was 
used for the intervention part of this study where parents of the children with CP 
attended a 5 week workshop (once a week attendance for 1 and a half hours). This 
programme was developed and piloted for three years with a group of 20 parents of 
children with CP residing in rural areas in South Africa (Malamulele Onward: Carer-
2-Carer Training, 2015).  The programme is not aimed at replacing the role of the 
therapist however, it serves as a means to support and complement the existing 
services that the children are receiving (Malamulele Onward: Carer-2-Carer 
Training, 2015). The programme focuses on relaying information from parent to 
parent and not just therapist to parent which serves as a more influential strategy for 
sharing of information (Malamulele Onward: Carer-2-Carer Training, 2015). The 
program was presented in the parents home language in a way that could be 
understood by them (Malamulele Onward: Carer-2-Carer Training, 2015). 
Malamulele Onward has worked with over 700 children and their families over the 
past 9 years in rural areas of South Africa, Lesotho an Rwanda (The Lancet, 2015). 
The work that Malamulele Onward has conducted with these children and their 
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families has shown that an effective intervention model needs to include training for 
parents and families (The Lancet, 2015). In addition to this parent training, training 
for rehabilitation therapists, provision and fitting of postural equipment, hands on 
therapy and regular monitoring visits need to be conducted (The Lancet, 2015). In a 
study conducted by Weyer, Saloojee and Ngwana (2016) over a two year period, 
parent facilitators from ten rural areas in South Africa and Lesotho, conducted 5 
workshops targetted at caregivers in their communities. After the completion of the 
workshop, caregivers were asked to complete a questionnaire about the workshop 
(Weyer, Saloojee & Ngwana, 2016). A year after, five focus groups were conducted 
with parents who had attended the parent training workshops that previous year and 
the data from the questionnaire’s and focus groups was analyzed thematically 
(Weyer, Saloojee & Ngwana, 2016). A number of themes emerged from the data 
such as “Improved understanding of their child and of Cerebral Palsy”, “Accepting 
their child and that they, as caregivers, are not alone”. “learning practical skills 
which assisted with daily care activities” and “perceived improvement and progress 
in their children” (Weyer, Saloojee & Ngwana, 2016). In addition, the sudy 
concluded that providing caregivers with training in their own language, that is easy 
to understand by a parent who has experienced a similar journey assists in creating a 
positive environment for therapy and discards misperceptions linked to having a 
child who has CP (Weyer, Saloojee & Ngwana, 2016)|. The workshops were 
presented with the use of  demonstrations, visual aids and a verbal presentation on 
each of the topics. The workshops were conducted by Lydia Ngwana, a parent 
liaison officer at Malamulele Onward. Lydia is also a mother of a child with CP and 
has extensive experience in the training of parents and caregivers. She has presented 
numerous workshops with parents from a variety of socio-economic, language and 
cultural backgrounds. Lydia was proficient in all of the parents home languages and 
would present the workshop using the materials in English however, she would 
translate the content as the workshop progressed. Lydia would also ensure that all the 
parents understood the content of the workshop by revising the content in their home 
language and answering any questions related to the content.  
The workshops took on an interactive approach and focused on involving the caregivers 
in every aspect. Each workshop was structured in the following way: 
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1) Recap of the previous workshops content via the use of a question and answer 
activity. 
2) Introduction to the content of workshop. 
3) Presentation with the use of explanations, visual aids and role playing. 
4) Demonstrations of the techniques covered in the workshops. 
5) Key points of the topic covered. 
6) Questions pertaining to the content of the workshop. 
7) Parents provided with handouts on the content covered in the workshop (the parent 
indicated their preferred language and were given a handout that had been translated 
into that language).  
The following workshops were presented in the intervention phase (See Appendix G): 
Workshop 1: “Cerebral Palsy”            
An introduction to Cerebral Palsy addressing topics on the types and levels of CP, and cause 
of CP.  
Workshop 2: “Caring for a child with CP is a way of life”        
Focusing on how to position a child with CP in addition to caring for a child with CP. 
Workshop 3: “Eating & Drinking”          
Addressing how to effectively and safely feed a child who has CP. 
Workshop 4: “Communication”           
Addressing how we can help children with CP to understand and communicate better. 
Workshop 5: “Cerebral Visual Impairment (CVI)”       
Addressing ideas and modifications on how to help a child with CVI to see with less 
difficulty.  
The parent training program was structured in a way that each workshop would build 
upon the content of the previous workshop. Therefore, the focus of the intervention phase 
was not to only present the communication workshop in isolation. Establishing an 
understanding of what CP is and how to care for and position a child with CP played a role in 
ensuring effective communication and feeding. Postural needs for effective function include 
head alignment, head position, head control, spinal alignment and hip placement and pelvic 
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stability (Workinger, 2005). The effects that the correct positioning can have include benefits 
such as function, learning, interaction and quality of life (Workinger, 2005). The main 
researcher was present at all of the workshops and coordinated the seating, venue and 
catering aspects of the workshops. From a subjective standpoint, the main researcher 
observed the workshops to be highly interactive and accomodating all parents with varying 
knowledge of CP. The presenter of the workshops had presented each workshop in a 
understandable and effective way. Parents only had positive feedback regarding the content 
and presentation of each workshop. 
 
o Phase 3 and 4: Reassessment of children with CP after the 5 week Carer-2-Carer 
Training Programme (conducted by a qualified speech-language therapist at the 
school premises – Sunshine Early Intervention Centre) – A different therapist from 
the initial assessment phase.  
 
At the end of the intervention period, a different speech -language therapist who did not 
perform the pre-intervention testing performed the post intervention testing so as to 
ensure blinding and that there was no bias in terms of knowing the initial assessment 
results. The post intervention testing took place on two occasions with two different 
speech therapists. The first post-testing phase took place one month after the parent 
training and the second post-testing phase took place three months after the first post-
testing phase. The same assessment protocol outlined in the initial assessment battery was 
conducted so as to measure any change in the abilities that were established in the 
baseline assessments. One-on-one training was provided to both of the assessors. The 
training session aimed to orientate the assessor to the PLS-5 and the Communication 
Matrix. Each assessment tool was discussed in terms of what is assessed and how it 
should be administered. A demonstration of how to administer and score each assessment 
tool was covered. The adaptations that could be made for the special needs population 
were demonstrated and discussed. A discussion was held with the assessors after the 
training in order to answer any questions related to conducting the assessments. The 
assessor was provided with an opportunity to go through the assessment tools before the 
assessments with the children took place. The assessor was introduced to the staff of the 
school and orientated in terms of the testing environment and the children that they would 
be assessing. The assessor was provided with a quiet room to conduct the assessment and 
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was given the necessary equipment such as a chair, table and assessment materials to 
conduct the assessments.  
 
A. The Preschool Language Scales, Fifth Edition  (PLS-5) does not specify any 
parameters as to how soon an assessment can be re-administered therefore allowing 
a reassessment to take place after 6 weeks (Castilleja, 2007) 
B. The Communication Matrix has displayed sensitivity to development over time in 
children with severe communication disorders therefore making it appropriate to use 
in the reassessment phase (Rowland, 2012). 
Once the assessments had taken place , feedback was provided by the assessors. The 
assessor from the first post testing phase  reported that she was able to complete all of the 
assessments and had all the necessary equipment in order to do so. She reported that she had 
enough time in which to complete each assessment and was able to implement any necessary 
modifications. When a child presented with minimal communicative intent or was not 
compliant with the assessment then it was noted on the record sheet. 
The second assessor reported that she was able to complete all of the assessments and had 
all the necessary equipment in order to do so. She reported that she had enough time in which 
to complete each assessment and was able to implement any necessary modifications. 
3.9 Materials   
Assessments: 
The assessments took place at the Sunshine School Craighall. A quiet room with a 
table, chair or assistive device used by the child was used to conduct the pre-test and post-test 
assessments. The PLS-5 and Communication Matrix were used to conduct the assessments. 
Consent letters for video recording (Appendix F) of assessment sessions were sent out to the 
parents/caregivers of the children however, consent was given by parents/caregivers who did 
not attend the workshops thus excluding them from the study. The rationale for attempting to 
obtain video recordings of the assessment sessions may have assisted in having an additional 
rater assess the behaviours displayed by the child in the assessment.  
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Intervention: 
The Malamulele Onward Carer-2-Carer workshops took place at the Sunshine School 
Craighall in a venue that accommodated all the parents and these workshops were run by a 
trained facilitator who was able to communicate with the parents in their first language and 
had previous experience in conducting the workshop and was trained in running the 
workshops. It should be noted that not all the parents spoke the first same language however, 
the facilitator was familiar with all the languages spoken by the parents. Clarification of the 
information presented was done so as to ensure that all the participants understood the 
information being presented. The handouts that were given at the end of the workshops had 
also been translated into the official South African languages so as to aid the understanding 
of the content covered. Refreshments and eats were provided to the parents when they 
attended the workshops in addition to the parents receiving reimbursement for the travelling 
costs incurred in order to attend the workshops.  
 
3.10 Research and Data Collection Schedule 
The following table indicates the schedule of the research project: 
Table 3.3: Reseach and data collection schedule  
 Month Activity 
October 2015 The research proposal was submitted to the University of the 
Witwatersrand Non-Medical Ethics Committee. 
January 2016 The information and consent forms were submitted to the 
participants (Appendices C and E).  
October 2015 – May 
2016 
The data collection process took place. 
January 2016: The pre-test took place with the selected 
participants. 
February 2016: The Malamulele Onward Carer-2-Carer 
Workshops were conducted for five weeks. 
March 2016: The post-testing of the participants who took part in 
the pre-test. 
August 2016: The repeated measures phase was conducted. 
September - The data analysis procedure began. 
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November 2016 
November 2016 – 
April 2017 
The final research document was written up. 
April 2017 The final Masters document was submitted. 
3.11 Recording and Management of Data 
The record sheets from the various assessments were used in order to document data. 
The PLS-5 record sheet had a study number on it that corresponded to each participant. The 
child’s name, address, school, grade and teacher was not indicated on the record sheet so as 
to ensure the participants confidentiality. A list containing the participants details was stored 
in a locked cupboard on a password protected laptop that was only accessible to the 
researcher. All participants were coded and all data was stored in a locked cupboard and on a 
password protected laptop. Only the participants who provided consent had their assessment 
sessions video recorded and these recordings were saved on a password protected laptop. All 
data obtained from these assessments will be stored for 5 years in a locked cupboard on a 
password protected laptop and thereafter will be destroyed. 
3.12 Data Analysis 
The quantitative data from this study such as the assessment scores (PLS-5 and 
Communication Matrix) was analysed with the use of a paired sample t-test. Statistical 
Analysis Software (SAS) was the statistical software used to perform the statistical analysis 
of the data. The paired sample t-test assisted in comparing mean scores from the pretest and 
post test to determine if they were statistically significant (Maxwell & Satake, 2006). Making 
use of a repeated measure design reduced the variance of estimates of treatment-effects 
therefore making provision for statistical inferences to be made with fewer participants 
(Goldstein, 2003). The use of this design allowed for a longitudinal analysis where the 
change in the participants performance could be monitored over time (Goldstein, 2003). In 
order to determine if the intervention yielded any change in the use of communicative 
functions, the Wilcoxon matched-pairs signed rank test was used. This test is used in studies 
involving repeated measures where the same subjects serve as their own control (Maxwell & 
Satake, 2006). 
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3.13 Ethical considerations 
Ethics involves preservation of the concept of acceptable conduct (Holt & Walker, 2009). 
The following ethical considerations will be adhered to in this study: 
• Ethical clearance was obtained from the University of the Witwatersrand Human 
Research Ethics Committee (Non-Medical) (Protocol number: H15/09/44).  
• Informed consent: The involvement of the participants who are children was 
obtained from their parents.   
• Confidentiality: Participants were informed that confidentiality would be 
maintained throughout the research process and that the participant’s identity 
would not be revealed to other parties that were not participating in the study. It 
was also ensured that all information and video recordings would be secure 
within the Department of Speech Pathology and Audiology (University of the 
Witwatersrand). The participants and their families names would not be recorded 
anywhere and would be given coded information to remain anonymous. 
• Autonomy: Participants were advised that they were under no obligation to 
continue with the research process if they decided that they wanted to terminate 
their participation. Their decision in this regard was respected without any 
negative consequences. These parents were provided with reimbursements for the 
travelling costs incurred in getting to and from the workshops.  
• Beneficence and non-maleficence: Therapeutic techniques and clinic procedures 
were employed however every precaution was taken to ensure that no harm was 
inflicted on the participants. 
• Anonymity: Anonymity was secured by not revealing the participants identity to 
other parties or participants that did not form part of the study.  
 
3.14 Reliability and validity 
Scientific research aims to draw on valid and reliable conclusions about underlying 
relations among variables based on the empirical test procedures (Maxwell & Satake 2006). 
Reliability refers to the consistency of a measurement (Drummond, 2003). In order to ensure 
the reliability of the first phase of the data collection, blinding was used where the therapist 
who conducted the assessments was not be involved in providing any therapy. Blinding refers 
to the act of not revealing the group allocation from one or more individuals that are 
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participating in a clinical research study (Maxwell & Satake, 2006). Blinding is a crucial 
method used in order to reduce the bias in randomized clinical trials (Maxwell & Satake, 
2006). In addition, the assessment tools that were used in the data collection process were 
deemed reliable as discussed previously.  The final phase of testing allowed for the 
opportunity to investigate if the skills targeted in the intervention were retained by the 
children with CP. The training provided to the assessors assisted in minimizing interrater 
inconsistencies (Barrett, 2001). The training provided a context in which the assessment 
would take place and the training explained the tasks that were expected of each rater 
(Barrett, 2001). Training for assessors assists in eliminating effects of other variables other 
than item difficulty from the rating process (Barrett, 2001). The criteria that can be put in 
place to determine if the rater has been well trained include; stable rating throughout the 
rating process, ratings need to represent the relative difficulties of the test items and the 
ratings should indicate the relative difficulties of the test items (Barrett, 2001). In order to 
ensure the reliability of the first phase of the data collection, blinding was used where the 
therapist who conducted the initial assessments was not involved in conducting the post test 1 
or post test 2. Blinding is a crucial method used in order to reduce the bias in randomized 
clinical trials (Maxwell & Satake, 2006). In addition, the assessment tools that were used in 
the data collection process were deemed reliable as discussed previously. The final phase of 
testing allowed for the opportunity to investigate if the skills targeted in the intervention were 
retained by the children with CP. The training provided to the assessors assisted in 
minimizing interrater inconsistencies (Barrett, 2001). The training provided a context in 
which the assessment would take place and the training explained the tasks that were 
expected of each rater (Barrett, 2001). Training for assessors assists in eliminating effects of 
other variables other than item difficulty from the rating process (Barrett, 2001). The criteria 
that can be put in place to determine if the rater has been well trained include; stable rating 
throughout the rating process and the ratings should indicate the relative difficulties of the 
test items (Barrett, 2001). The study was unable to implement interrater measures due to 
feasibility constraints however, it may have been of benefit to implement an interrater 
component in the study. The value in ensuring interrater reliability is that it assists in 
determining the extent to which the data is a correct representation of the variables measured 
(McHugh, 2012). The study made use of different assessors (raters) at each assessment phase 
in order to account for blinding however, the risk involved in this is that there is variability 
among human observers (McHugh, 2012). Rater training was however implemented in the 
current study in order to reduce the amount of variability in the assessments. The assessors 
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(raters) were both qualified Speech-Language Therapists and had between 1-2 years of 
clinical experience. An attempt was made in video recording the assessment sessions 
however, the caregivers did not provide consent to video record the assessment sessions.  
Validity refers to the ability of the instrument to measure what it is intended to 
measure and includes internal and external validity (Maxwell & Satake, 2006). Internal 
validity is whether the independent variables can be held responsible for the changes in the 
dependent variable (Maxwell & Satake, 2006). External validity is the extent to which the 
results can be generalized to one or more populations (Maxwell & Satake, 2006). Due to the 
heterogeneous nature of CP, a control group was not included in this study. The challenges 
associated with not having a control group create difficulties in controlling for other variables 
such as maturation (Drost, 2011).  
The following table contains the reliability and validity information for the assessment tools 
that were used in this research study: 
Table 3.4: Reliability and validity of the PLS-5 and the Communication Matrix 
Data collection 
tool 
Reliability Validity 
Preschool 
Language Scales, 
Fifth Edition 
(PLS-5) 
The reliability of the PLS-5 was 
determined using the test-retest 
reliability, internal consistency 
and interrater reliability 
(Zimmerman, Violette, Steiner & 
Pond, 2011). 
Extensive evidence of validity 
reported in the PLS-5 addresses 
evidence based on the test content, 
response processes, internal 
structure, relationships with other 
variables and consequences of 
testing (Zimmerman et al., 2011). 
Communication 
Matrix 
Interrater reliability between 
professionals yielded a mean of 
90% agreement (Rowland, 2012). 
Due to no other communication 
skills assessments covering the 
same range of behaviors that the 
Matrix does, it is not possible to 
make a meaningful comparison to 
other instruments (Rowland, 
2012). Scores on instruments that 
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assess speech and do not include 
alternatives to speech would not be 
expected to be similar to Matrix 
Scores (Rowland, 2012). 
 
       3.15 Conclusion   
      In this chapter the research design was outlined and discussed. The procedures for data collection 
were described and the method of blinding was implemented in order to eliminate possible bias 
in the measurement of communicative functions. The data analysis methods were approved by a 
statistician. 
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                                               CHAPTER FOUR 
RESULTS 
In this chapter the results are presented according to the aims of the study. The data are 
presented in graphs and tables that provide the reader with an understanding of the findings 
of the research. While comparison to the literature has been made in this chapter, the 
comprehensive discussion of the results is covered in chapter five. 
4.1 Introduction  
         The research posed the question as to whether the use of a caregiver training program 
would bring about positive change in the use of communicative functions of young children 
with CP. In order to answer this questions, the researcher examined a group of children with 
CP (N=9) over a period of 6 months. The phases of the study are outlined in Figure 3.1 in 
chapter 3. The participants (n=15) were initially assessed to obtain their baseline performance 
before the parent training. The parent training was conducted over a five week period. 
Thereafter, the participants were reassessed in order to determine if there was any change in 
the children’s use of communicative functions. Three months after the post intervention 
assessment took place a third reassessment was conducted to assess if the participant’s skills 
had been retained 3 months after the parent training had taken place.  
 
The communication assessment battery comprised of two assessments namely, the 
PLS-5 and the Communication Matrix. For ease of understanding, the results have been 
presented as follows; the PLS-5 raw scores at the baseline (test 1), post test (test 2) and 
maintenance probe (test 3) have been illustrated in the form of graphs. The Communication 
Matrix scores at the baseline (test 1), post test (test 2) and maintenance probe (test 3) have 
been presented in a table format and described and discussed.  
 
4.2 Overview of the scoring and interpretation of the PLS-5 
In order to assist in the understanding of the results that have been presented in this 
chapter, an overview of the scoring and interpretation of the scores have been discussed. The 
PLS-5 allows for obtaining a Raw Score and converting it into a Standard Score and Age 
Equivalent (Zimmerman et al., 2011). A Raw Score indicates how many items an individual 
scored correct on a test whereas a Standard Score is derived from the Raw Score within a 
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distribution of scores (Neukrug & Fawcett, 2006). Furthermore, the Standard Score describes 
the difference of the Raw Score from a sample mean that is represented in standard 
deviations (Neukrug & Fawcett, 2006). Using standard scores allows the set of raw scores to 
be statistically adjusted to fit the normal distribution and thus providing a precise comparison 
amongst individuals in a sample (Neukrug & Fawcett, 2006). Assessing children with CP and 
comparing them to the normal distribution is linked to a great deal of controversy 
(Geytenbeek, Harlaar, Stam, Ket, Becher, Oostrom & Vermeulen, 2010). The main concern 
in using standardized assessments with children who have CP is that standardized 
assessments normed on this specific population are scarce (Geytenbeek et al., 2010).  In 
addition, most standardized tests are normed on typically developing children (Geytenbeek et 
al., 2010). As mentioned in chapter three, adaptations made to accommodate the children 
with CP were implemented to ensure that the child received the best possible assessment 
measures. 
The motivation behind using the Raw Scores (RS) to show the changes in 
performance is due to the fact that majority of the participants required modifications while 
being assessed and it is not advised to make use of the normative data once this is the case 
(Zimmerman et al., 2011). Furthermore, once the raw scores had been converted into a 
Standard Score (SS), majority (n=6) of the participants scored a Standard Score of 50. A 
Standard Score of 50 is the lowest Standard Score that can be achieved (Zimmerman et al., 
2011). The challenge with having a child fall within this Standard Score level is that the Raw 
Score range that correlates to a Standard Score of 50 is broad e.g. 0-30 as opposed to a Raw 
Score that is above 30 and has its own Standard Score for each 1 point raw score increment. 
The Raw Score essentially allows any changes to be seen in performance should that 
participant be classified at a Standard Score of 50. Therefore, the Standard Score and Age 
Equivalent were not used to analyze the change in the children’s PLS-5 results  
4.3 The effect of communication intervention when assessed by the PLS-5  
Figures 4.1 – 4.9 indicate the changes in the receptive language scores, expressive 
language scores and total language scores of the PLS-5 of the nine participants during the 
baseline assessment (1st month), post test 1(3rd month) and post test 2 (6th month). When the 
PLS-5 raw scores were analysed, it was evident that there were two distinct groups of 
participants that emerged. These two distinct groups will be discussed in order to establish a 
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further understanding of the results presented in this chapter. Each child’s scores are detailed 
in figures 4.1 – 4.9 below.  
4.3.1 Participants that displayed an increase in PLS-5 scores  
 
Figure 4.1: Raw scores of PLS-5 receptive, expressive and total language subsections at test 
1, test 2 and test 3 for participant 1. 
Participant 1 was classified as having a GMFCS level of 3 (able to walk with the use 
of a handheld mobility device) and a FCCS level of 3 (effective communicator in most 
situations and can communicate small ranges of messages and topics to most familiar 
people). Figure 4.1 indicates a steady increase in the PLS-5 receptive language score, 
expressive language score and total language score, therefore indicative of positive change 
from test 1 to test 2 to test 3. Overall, the performance of participant 1 on the PLS-5 indicated 
a positive change during all three testing occasions. It should be noted that participant 1 was 
the only participant that presented with a level 3 on both the GMFCS and the FCCS. These 
findings assist the researcher in assuming that the use of a parent training programme may 
have the potential to be effective in improving the use of communicative functions. This 
assumption may be true specifically in the case where a child has some communicative 
abilities at the time of their baseline assessment. 
Figures 4.2 – 4.6 display the results of the participants who improved from test 1 to 
test 2 but unlike participant one, showed a decline at the third assessment.  These results 
32
38
3936
40
66
74 79
0
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
Test 1 Test 2 Test 3
PL
S-
5 
Ra
w 
Sc
or
es
Participant 1
PLS-5 Receptive
PLS-5 Expressive
PLS-5 Total 
Language
	 49	
indicate that a positive increase was seen immediately after the intervention phase however, 
the generalizibilty and carry over of results was not seen at the time of the last assessment 
phase. A number of factors that could be associated with these findings are introduced below 
however, the interpretation of these results will be discussed in detail in chapter five. 
Details regarding the raw scores obtained in the PLS-5 are illustrated in the figures below: 
 
Figure 4.2: Raw scores of PLS-5 receptive, expressive and total language subsections at test 
1, test 2 and test 3 for participant 2. 
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Figure 4.3: Raw scores for PLS-5 receptive, expressive and total language subsections at test 
1, test 2 and test 3 of participant 3. 
 
Figure 4.4: Raw scores for PLS-5 receptive, expressive and total language subsections at test 
1, test 2 and test 3 of participant 5. 
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Figure 4.5: Raw scores of PLS-5 receptive, expressive and total language subsections at test 
1, test 2 and test 3 for participant 6. 
Participant 2, 3, 5 and 6 were classified as having a GMFCS level of 4 (has self 
mobility with limitations and may use a powered mobility device) and a FCCS level of 4 
(assistance is required in most situations especially with unfamiliar people and 
environments). Figure 4.2 indicates a change in the PLS-5 receptive language score, 
expressive language score and total language score, therefore indicative of positive change 
from test 1 to test 2. Although the test 3 results of the PLS-5 receptive language score, 
expressive language score and total language score is lower than the test 2 score, it is higher 
than the initial baseline scores from test 1. Figure 4.3 indicates a steady increase in the PLS-5 
expressive language score from test 1 to test 2 to test 3. A steady increase can be seen in the 
PLS-5 receptive language score and total language score, therefore indicative of positive 
change from test 1 to test 2. Although the PLS-5 receptive score and total language score at 
test 3 is lower than the score at test 2, it is higher than the initial baseline score at test 1. As 
can be seen in Figure 4.4 and 4.5 participant’s 5 and 6 displayed a positive change from test 1 
to test 2. The results obtained at the third testing opportunity for participant 2, 3, 5 and 6 were 
higher than the initial baseline scores thus indicating that the participant did not regress to a 
level lower than their baseline skills. 
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Figure 4.6: Raw scores for PLS-5 receptive, expressive and total language subsections at test 
1, test 2 and test 3 of participant 4. 
Participant 4 was classified as having a GMFCS level of 4 (has self mobility with 
limitations and may use a powered mobility device) and a FCCS level of 3 (effective 
communicator in most situations and can communicate small ranges of messages and topics 
to most familiar people). Figure 4.6 indicates a steady increase in the PLS-5 receptive 
language score, expressive language score and total language score, therefore indicative of 
positive change from test 1 to test 2. No change was noted between test 2 and test 3’s PLS-5 
expressive language score. Although the PLS-5 receptive language score and total language 
score at test 3 is lower than the score at test 2, it is higher than the initial baseline score at test 
1.   
4.3.2  Participants that were not able to undergo the final phase of testing 
Three participants were not able to undergo the final testing phase (test 3). The individual 
reasons for not being able to complete the final phase of testing has been indicated in the 
individual descriptions in Figures 4.7 – 4.9. 
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Figure 4.7: Raw scores of PLS-5 receptive, expressive and total language subsections at test 
1, test 2 and test 3 for participant 7. 
Participant 7 was classified as having a GMFCS level of 4 (has self mobility with 
limitations and may use a powered mobility device) and a FCCS level of 4 (assistance is 
required in most situations especially with unfamiliar people and environments).  Figure 4.7 
indicates an increase in the PLS-5 receptive language score, expressive language score and 
total language score, therefore indicative of positive change from test 1 to test 2. Due to the 
participant being hospitalized during the time that the final assessment (test 3) was 
conducted, the PLS-5 receptive language score, expressive language score and total language 
score could not be obtained.  
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Figure 4.8: Raw scores of PLS-5 receptive, expressive and total language subsections at test 
1, test 2 and test 3 for participant 8. 
 
Figure 4.9: Raw scores of PLS-5 receptive, expressive and total language subsections at test 
1, test 2 and test 3 for participant 9. 
Participant’s 8 and 9 were both was classified as having a GMFCS level of 4 (has self 
mobility with limitations and may use a powered mobility device) and a FCCS level of 4 
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(assistance is required in most situations especially with unfamiliar people and 
environments). Participant 8 and 9’s results were fascinating as they differed to all the other 
participants. As can be seen in Figure 4.8 and Figure 4.9, participant 8 and 9 experienced a 
decline in language skills. It was reported by the assessors that the participant’s presented 
with minimal communicative intent on the day of testing. While the minimal communicative 
intent could have effected the results obtained during test 2, a number of other factors could 
have played a role in why a decline in language skills occurred. These factors will be 
discussed and explored in further detail in chapter five as these results are worrisome and 
unexpected. Participant 8 had left the school before the final assessment (test 3) was 
conducted. The assessor was unable to travel to the school to complete the final assessment 
(test 3) for Participant 9. Therefore, the PLS-5 receptive language score, expressive language 
score and total language score could not be obtained.  
In conclusion, the performance of the participants on the PLS-5 indicate a general 
trend in terms of majority of the samples results being unexpected. While majority of the 
participants displayed an increase in score from test 1 to test 2; a decrease was seen at the 
third test. In contrast, one participant did display an increase in communicative abilities from 
test 1 through to test 3. Two participants displayed a decrease in score from test 1 to test 2 
which was an unexpected result. The decline in the PLS-5 scores are of concern and these 
will be discussed in further detail in chapter five in order to establish an understanding as to 
why their communication skills had not been retained or improved at the other testing 
occasions.  
4.4 Participants performance on the Communication Matrix 
The Communication Matrix was the second measure utilized to assess the change in 
the use of communicative functions at the pretest, post test and maintenance probe phases. 
The Communication Matrix is a direct observational tool that is able to assess an individuals 
communication skills. It is an assessment tool that can be used with individuals who present 
with any type or degree of disability such as severe and multiple disability, intellectual 
limitations and sensory or physical impairments (Rowland, 2004). The PLS-5 and the 
Communication Matrix were administered in the same assessment session. Once the results 
from the Communication Matrix were obtained, a total score was derived. This total score 
was calculated based on the level mastery for a communicative skill. The levels of mastery 
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included ‘Not used’ which indicated a 0 point score, ‘Emerging’ which indicated 1 point 
score and “Mastered/Surpassed” which indicated a 2 point score. The points were added up in 
order to obtain a total score, which ranged from 0 to 160. The motivation behind making use 
of the total score in the results is that it is very sensitive to change over time as it will increase 
should a skill progress from “not used” to “emerging” or from “emerging” to “mastered” 
(Rowland, 2004). The total scores at each testing phase were presented in this section. In 
addition, these values were further analyzed with the use of a non-parametric statistical test 
namely the Wilcoxon Signed Rank Test. 
4.4.1 Change in communication when assessed with the Communication Matrix  
Table 4.1 
Changes in the Communication Matrix total scores from the pretest, post test and the 
maintenance probe phases. 
 
Participant Test 1 Test 2 Test 3 
1 97 116 125 
2 57 75 108 
3 34 44 77 
4 91 108 118 
5 10 14 24 
6 7 12 24 
7 11 11 - 
8 12 14 - 
9 70 85 - 
 
The majority of the participants (n=6) displayed a positive change in score from test 1 
to test 2 to test 3. Three participants were only assessed at the test 1 and test 2 phases as 
mentioned previoulsy. One participant did not show an increase or decrease between the test 
1 and test 2 phases. Two of the participants displayed a positive change from test 1 to test 2.  
 
The Communication Matrix results indicate that the parent training yielded a positive change 
in the use of communicative functions. Due to the Communication Matrix not being a 
standardised test and more of a direct observational tool, it does not place great emphasis on 
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the use of speech in order for it to be administered therefore being a more appropriate 
assessment tool for those children who present with minimal communicative utterances and 
present with FCCS scores of 3 or 4 (Rowland & Fried-Oken, 2010).  
 
4.4.2 Non-parametric analysis of the Communication Matrix results 
Table 4.2 
Significance of change in the pretest, post test and repeated measures Communication Matrix 
scores (Wilcoxon Signed Rank Test).  
Measure T1-T2 T2-T3 T1-T3 
 p-value p-value p-value 
Comm. Matrix  0.0078* 0.0313* 0.0313* 
*p-values are significant if p<0.05      
*T1=Pretest               
*T2=Post test                                
*T3=Repeated measures  
In order to determine if the intervention yielded any change in the use of 
communicative functions, the Wilcoxon matched-pairs signed rank test was used. This test is 
used in studies involving repeated measures where the same subjects serve as their own 
control (Maxwell & Satake, 2006). The p-values presented in Table 4.2 display that a 
significant change in the use of communicative functions was oberved between test 1 and test 
2. In addition, a significant change can be seen from test 2 to test 3 and from test 1 to test 3. 
This indicates that the intervention had a positive impact on the use of communicative 
functions in young children with CP immediately after the intervention had taken place. The 
improvements in the use of communicative functions had also been retained three months 
after the intervention had taken place thus suggesting that the intervention was effective in 
maintaing the improvements. Furthermore, these findings assist in answering the research 
question regarding the effectiveness that a parent training program can have in improving the 
use of communicative functions in young children with CP. 
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There was a trend observed in the progression of results in the Communication Matrix. As 
discussed in the methodology, the Communication Matrix places focus on communicative 
functions such as the ability to refuse items that we do not want; to obtain things that we do 
want; to engage in social interaction; and to provide or seek information. There were eight 
participants who displayed an improvement in the use of communicative functions from test 
1 through to test 3. The participants displayed an improvement in terms of the mastery of the 
communicative function. The levels of mastery included ‘‘Emerging’’ and “Mastered”.  
Participant 1 and 2 displayed an improvement in the communicative behaviours such as 
refusing, requesting, choice making, answering ‘yes’ or ‘no’ questions, naming objects and 
commenting. All of these communicative functions progressed from emerging to mastered 
after the intervention had taken place. These improvements were maintained three months 
later once the third assessment had taken place. Communicative functions that did not 
improve with participant 1 and 2 related to asking questions and using polite social forms.  
Participant 3 displayed an improvement in the use of requesting attention, greeting, refusing, 
requesting, choice making, answering ‘yes’ or ‘no’ questions, naming objects and 
commenting as all of these communicative behaviours progressed from emerging to mastered 
after the intervention had taken place. Participant 3’s improvements were maintained three 
months later after the third assessment occurred however, improvements were not observed 
in the communicative behaviour of offering or sharing an object.  
Participant 4 displayed an improvement in the ability to comment, request, reject, display 
affection, greet people, direct another individuals attention to an activity, use of polite social 
forms and answering ‘yes’ or ‘no’ questions. These communicative behaviours progressed 
from emerging to mastered after the intervention had taken place and were maintained three 
months later.  
Participant 5 displayed an improvement in the ability to continue an action, request more of 
something, attract attention, refusing and rejecting and requesting attention. These 
communicative behaviours progressed from emerging to surpassed after the intervention had 
taken place and were maintained three months later however, Participant 5 did not show an 
improvement in the ability to make choices.  
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Participant 6 displayed an improvement in the mastery of protesting, continuing an action, 
obtaining more of something, attracting attention, refusing or rejecting and requesting. 
Participant 6’s improvements were maintained three months later.   
Participant 7 did not show any change in the ability to use requesting more, protesting and 
attracting attention as the score remained the same from test 1 to test 2. A third assessment 
could not be conducted due to the participant being hospitalized during the third assessment 
phase.  
Participant 8 displayed an improvement in the use of  communicative behaviours such as 
protesting, continuing actions, obtaining more and requesting attention as these progressed 
from emerging to mastered immediately after the intervention had taken place. A third 
assessment could not take place as the participant had left the school during the time that the 
third assessment phase had taken place.  
Participant 9 displayed an improvement in the  use of requesting more, protesting, continuing 
actions, obtaining more and gaining attention. These behaviours had progressed from 
emerging to mastered immediately after the intervention had taken place. Participant’s 8 and 
9 retained the abovementioned skills three months after the intervention had taken place. 
Participant 9 did not show an improvement in the ability to show affection, name items and 
commenting. 
It is evident that a trend in improvements in the use of communicative functions such as 
requesting, gaining attention, obtaining more and rejecting can be seen in the participants 
performance on the Communication Matrix. Communicative functions that did not show 
much improvement were choice making, offering or sharing, using polite social norms and 
asking questions. 
4.5 Overall performance of participants on the PLS-5 and the Communication Matrix 
In summary, four trends were observed in the results:  
a. One participant displayed an increase in the PLS-5 scores across all testing phases. 
b. The majority of the participants displayed an increase in PLS-5 scores from test 1 to 
test 2. 
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c. The majority of the participants displayed a decrease in the PLS-5 scores from test 2 
to test 3. 
d. The majority of the participants displayed an increase in the Communication Matrix 
scores at all three phases of testing. 
When comparing the results from the PLS-5 and the Communication Matrix, the 
differences in performance highlight the heterogeneity of children who have CP. What was 
promising to note was that positive change was noted in the majority of the participants in 
terms of communcative functions. When analysing the results from the two assessment 
measures it was noted that all the participants (n=9) displayed a positive increase in 
communication from test 1 through to test 3 on the Communication Matrix. However, the 
performance on the PLS-5 for majority (n=8) of the sample was unexpected. The majority of 
participants (n=7) displayed an increase in the PLS-5 score from test 1 to test 2; with one 
participant displaying a positive change across all three testing occasions on the PLS-5. 
However, a decrease in the PLS-5 score was seen in majority (n=5) of the participants from 
test 2 to test 3. A decrease in the PLS-5 score from test 1 to test 2 was seen in  two 
participants however, they appeared to be anomolies and the assessor reported that the 
participants displayed minimal communicative intent and interaction on the day of testing. 
These results further highlight the importance of observing communication in optimal 
conditions and on multiple occasions. If a child is unwell or fatigued their results may not be 
specifcally representive of the child’s skills or potential. According to Betz, Eickhoff and 
Sullivan (2013) changes in mood, health or motivation can be linked to minimal interaction 
during an assessment. Based on these findings, it is evident that there is great variation in 
scores between the PLS-5 and the Communication Matrix. Based on the results presented 
above, there appears to be factors that may have contributed to the results including “which 
measures are appropriate in assessing children with CP?”, “which measures are the most 
sensitive to change and monitor progress appropriately?”, “how should intervention be 
structured so as to ensure positive results?” and “what measures should be put in place to 
ensure generalizability and carry over of skills?”.  The trends observed in the data indicate 
that the participants displayed improved results when assessed with an observational 
assessment tool as opposed to a standardized assessment tool. The results from the 
standardized assessment tool indicated poor generalizability and carry over of skills. The use 
of and appropriateness of using a standardized tool is questioned with children who have CP. 
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The trends and contributing factors will be addressed and interpreted in further detail in 
chapter 5.  
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CHAPTER FIVE 
DISCUSSION 
In this chapter the results are interpreted and discussed. This chapter commences with the 
discussion of results obtained at the pretest and post test phases of the study. The data have 
been interpreted so as to draw upon conclusions regarding the efficacy of a parent-training 
programme in improving the use of communicative functions in young children with CP. This 
chapter will also focus on the strengths and limitations of the study as the results are 
interpreted.  
As previously mentioned in Chapter Four, this research study yielded some interesting 
results. Overall, the majority of the participants displayed some degree of positive change in 
their communication abilities regardless of whether this change was sustained or not. The 
rationale for the development of this study was based on the findings by Novak et al. (2013) 
who determined that there was a predominant lack of evidence for interventions of children 
with CP. More specifically, the evidence for the effectiveness of parent training and 
communication training aimed at improving parenting skills to facilitate child development. 
As discussed in the literature review, research within the South African context is required so 
as to identify the culturally specific needs of the population. Most of the studies reviewed 
were conducted in developing countries and employed parent programs that were developed 
for their specific contexts. South Africa faces challenges in providing culturally specific, cost 
effective and evidence based intervention for the CP population. This can be attributable to 
the already mentioned barriers such as the lack of human and financial resources. This 
research investigated the effectiveness of a chosen intervention program, namely parent 
training, in improving the communicative abilities of a child with CP. 
The results from this study proved that a parent-training program was statistically 
significant in enhancing the communication functions of almost all of the children with CP as 
seen on analysis of the results from the Communication Matrix.  This reinforces prior 
research conducted by Jeglinsky, Autti-Ramo and Brogren-Carlberg (2011) who determined 
that parent involvement in a child’s therapy process is vital as it is paramount to achieving 
generalization of skills and family satisfaction. Furthermore, this confirmed the findings that 
untrained communication partners showed no change in their child’s communication skills; 
whereas trained partners displayed improved abilities in creating opportunities for 
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communication (Pennington et al., 2004). In addition, the seminal work conducted by 
Hanzlik (1989) looked at experimental and control groups of mothers and their children with 
CP. The intervention included 15 minutes of free play while being recorded along with one 
hour of verbal instruction from the therapist and a follow-up two weeks later to determine the 
effects of the intervention (Hanzlik, 1989). It was found that caregivers used less physical 
guidance and more face-to-face contacts during communication with their children after the 
parents had undergone parent training (Hanzlik, 1989). Another study by Girolametto, 
Weitzman, Wiigs and Pearce (1999) found that parents can be used effectively in intervention 
so as to elicit imitation, expansion, and turn-taking as maternal language input has been found 
to be effective in facilitating a child’s development (Girolametto et al., 1999). Pennington, 
Thomson, James, Martin and McNally (2009) discovered positive changes in mother-child 
interaction and pragmatic functions after parent training. The intervention aspect of this study 
by Pennington et al (2009) comprised of seven to eight 150 minute group sessions and three 
home visits over the period of 13 weeks. A combination of teaching methods was 
implemented to provide parents with information along with the use of active learning such 
as role-play. The current study had a similar structure in terms of the intervention aspect of 
the study where group sessions were implemented and a variety of methods were used in 
order to demonstrate techniques and provide information. Given the positive results that were 
seen with a group workshop method, similar gains in communicative functions were also 
realized to some degree with the participants in the current study. 
The majority of the participants in the current study displayed a steady increase in 
score from the test 1 to test 2 to test 3 phases when assessed using the Communication 
Matrix. The positive increase on the Communication Matrix suggests that the caregiver 
training has the potential to be effective in improving the use of communicative functions in 
young children with CP. However, the variability in results between the PLS-5 and the 
Communication Matrix needs to be addressed further in order to investigate the properties 
and appropriateness in using the Communication Matrix in assessing children with CP. The 
reasons that individuals communicate, also known as communicative functions, was the main 
focus of the current study therefore indicating that the Communication Matrix was equipped 
to assess this area. The participants in the current study were classified at a FCCS level of 3 
or 4, which indicates that the use of pre-symbolic communication may be present. The 
Communication Matrix is able to accommodate individuals who make use of AAC devices 
and pre-symbolic communication (Rowland, 2004). It is an assessment tool that can be used 
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with individuals who present with any type or degree of disability such as severe and multiple 
disability, intellectual limitations and sensory or physical impairments (Rowland, 2004). In 
review of the properties of the Communication Matrix, it is evident that the assessment tool is 
able to accommodate and assess children who have CP in the current study. In studies 
conducted by Rowland and Schweigert (1989, 2000, 2005a and 2005b) it was revealed that 
the Communication Matrix has proven to be sensitive to change in a child’s development. 
Pennington and McConachie (1996) conducted a study on training teachers, therapists 
and classroom assistants on factors that need to be considered when communicating with a 
person with physical disabilities. While the participants in this study may not have been the 
children’s parents, they still qualified as communication partners. The findings from this 
study found that there was a positive change in the way the staff facilitated communication 
with the children after they had attended the workshop.  
In a study conducted by Pennington et al. (2009) improvements such as mothers 
initiating less and producing fewer requests were seen after parent training. Another study 
conducted by Basil (1992) found that there was an increase in parent responsiveness with 
regard to communication with their children after parent training had taken place. The study 
by Basil (1992) was a group study that implemented a family program where family members 
were instructed to respond to all types of communication that their child produced. After the 
family program had been implemented, the adult and child responses were measured and 
increases in parent responsiveness after the program had been completed (Basil, 1992). It was 
noted from the results from this study that the change in the child’s communicative function 
use was unfortunately often not sustained after the training program had ended. This was seen 
in five of the children with CP’s PLS-5 scores in this research study. Similar trends in terms 
of poor generalization were observed in a study by McCollum (1984) that found that after 
parent training, in the form of 10 weekly home visits had taken place, the parent displayed 
increased imitation of the child’s vocalizations and the child also displayed an increase in 
vocalizations. However, these skills were not maintained after therapy. Therefore it is 
apparent that the training that is provided to parents needs to be structured in such a way that 
it ensures sufficient carry over of what has been taught. Factors that can be considered in 
terms of parent training include; “booster” workshops to ensure that skills are retained and 
follow ups via telephone or face to face to assist each parent with the individual needs of their 
child. This suggestion is supported by a study conducted by Gilboa and Roginsky (2010) that 
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found that a feedback session with the parent in addition to a follow up interview a month 
after the intervention had taken place, had shown positive results in terms of the child’s 
communication with their parent. However, with the positive improvements noted in parent 
training, there are limitations in terms of generalization that can accompany this approach. 
Wulz, Hall and Klein (1983) reported on limitations in that parents need to be on board in 
terms of implementing the strategies covered in the parent training. The needs of the parents 
also need to be met in terms of implementing strategies that are not too time consuming and 
can be integrated within activities of daily living (Wulz et al., 1983). It is however the 
responsibility of the speech therapist to ensure that the parent is familiar with the goals and 
how to elicit and create opportunities for communication (Wulz et al., 1983).  
Additional efforts to assist parents in maintaining progress may assist in achieving 
progress as well as maintaining it. The caregiver training in the current study was designed as 
a once off course with no immediate follow up with the families after the completion of the 
five week workshop. Factors such as whether the parents continued to work with their 
children at home after the completion of the parent training could potentially have played a 
role in the child’s progress. A “booster” workshop may have been beneficial before the last 
assessment to ensure that the parents were coping and implementing what they had been 
trained on. In a study conducted by Pennington et al (2009) it was found that the success 
within parent training also relied on the consistent need to create opportunities for 
communication on and after the parent training had taken place. However, the study by 
Pennington et al (2009) did not possess enough statistical power in order to investigate the 
post hoc effects related to change in conversational structure once the parent training had 
occured. A possible limitation of this study could be that measures were not put in place in 
order to ensure that the parents were creating consistent opportunities for communication 
outside of the workshop environment. Pennington et al (2004) found that parent training has 
been associated with positive outcomes however, the progress needs to be maintained by 
consistently working with the child in their everyday environment. Furthermore, the 
voluntary involvement of the parents in using the home program consistently plays a role in 
how succesful the program will be in yeilding change (Tabor, 2011). Additional efforts in 
ensuring that the parents are aware of the rationale behind the activities and how to 
implement them can assist in the generalisation of target behaviours (Tabor, 2011).  
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The improvements in communicative abilities noted in the current study could also be 
linked to the parent training workshops having addressed other areas of development in 
addition to communication. These areas included caring for a child with CP, feeding a child 
with CP and positioning a child with CP. These are all activities that form part of the child’s 
daily routines within a naturalistic setting. In the study conducted by Wulz et al. (1983) it was 
found that working on children’s communicative abilities within situations where the child 
needs to communicate has been found to assist in developing the spontaneous use of 
communicative behaviours. In relation to the current study, intervention and how it is 
structured needs to be relooked when working with children who have CP. A parent training 
program may show positive results however, as previously mentioned the effects of adding a 
direct one on one component in conjunction with parent training may be worth looking into. 
Therapeutic intervention in children with CP needs to result in functional changes in a child’s 
performance and ability to participate in activities of daily living (Palisano & Murr, 2009).  
According Palisano and Murr (2009) a distinction between intensity of therapy and 
practice of activity in natural environments is crucial. Furthermore, this relates back to the 
amount of time spent by the parent in implementing the training program at home. The 
parent-training program used in the current study encouraged the parents to make use of these 
strategies in everyday situations. However, more emphasis could be placed on the ‘dosage’ of 
intervention provided by parents outside of the training environment. For example, it may be 
worth including a ‘how often should I implement intervention at home’ component to the 
workshops in addition to establishing an understanding that the strategies need to be practiced 
occasionally in order to see results and the generalization of skills. Palisano and Murr (2009) 
were able to find evidence for the effectiveness of direct speech therapy in addition to details 
regarding the frequency and intensity of therapy that is recommended in order to see change. 
However, little research has been conducted in order to establish a standard dosage in terms 
of frequency and intensity of parent training and implementation of parent directed therapy in 
the home environment (Pennington et al., 2004).  
The sample group in the current study was heterogeneous in nature therefore each 
child did present with unique abilities. A workshop appeared to be a useful platform to 
address the general difficulties that children with CP experience however, it may be of 
benefit to have an individual follow-up session with each parent so as to ensure that their 
needs are also met at an individual level. In a study conducted by Pennington et al. (2009) the 
	 67	
use of direct therapy in conjunction with parent training yielded positive results in terms of 
the effectiveness of speech therapy for children with CP. While the effectiveness of 
individual therapy for children with CP was not the focus of this research, parent training 
may be an effective adjunct to individual therapy. As stated in the study by Pennington et al. 
(2009) there is a need for further research in determining the effects of direct therapy in 
conjunction with parent training, as these studies carry methodological flaws and a number of 
variables that can not be controlled for. Baxendale and Hesketh (2003) explored the 
effectiveness of the Hanen Parent Program versus traditional clinical therapy. The findings 
from the Baxendale and Hesketh (2003) study found that over a 12-month period, the Hanen 
Parent Program yielded better results in communication as opposed to traditional clinical 
therapy. In a study conducted by Pennington et al. (2009) it was found that children produced 
more requests and provisions of information, after parent training had taken place. Similarly, 
it was found in this research that the children with CP displayed an improvement in 
communicative functions such as requesting and gaining attention. In a historical study 
conducted by Wulz, Hall and Klein (1983) it was found that parental training in conjunction 
with individual therapy encouraged children to use targeted behaviours within their natural 
environments. Furthermore, it was found that the training of children throughout daily 
routines provided the parent with the opportunity to elicit functional communication from the 
child (Wulz et al., 1983). The study by Wulz et al. (1983) further revealed that educating 
parents on strategies has been associated with an increased frequency of verbalizations, 
increased use of target utterances and engagement and responsiveness in target tasks. What 
was noted from the results of the current study was that the children displayed improved 
communicative abilities immediately after the training had taken place which supports the 
effectiveness of parent training in improving a child with CP’s communication skills. The 
communication component of intervention should focus on empowering parents with the 
ability to effectively manipulate the environment so as to create a conducive and stimulating 
setting for learning (Kaiser & Trent, 2007). When the environment is optimal for learning, it 
has been found that children are able to increase their ability to communicate effectively 
(Kaiser & Trent, 2007). It was found in the current study that communicative abilities 
improved immediately after the parent training had taken place however, measures to ensure 
that these attempts in ensuring that stimulating environments were created within the home 
environment months after the intervention had taken place may need to be prioritized. This 
could be incorporated into the follow up sessions with the parents to ensure that they are 
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supported not only at the time of the parent training however, after the parent training had 
taken place.  
One of the findings from the current study was also that the child’s initial GMFCS 
and FCCS level appeared to influence the effectiveness of the parent training.  In the case of 
the current study, participant 1 presented with a level 3 on the GMFCS and the FCCS thus 
indicating the ability to walk using a handheld mobility device and being an effective 
communicator in most situations. The GMFCS level could be linked to the positive results 
displayed by participant 1. According to Workinger (2005) children with CP who have 
limited mobility will not necessarily be able to access  their immediate environment. In 
addition, it is important to make sure that language stimulation incorporates experiences that 
a child will not be able to learn through exploring the environment by themselves or by 
interacting with other people in their environment (Workinger, 2005). Due to participant 1 
having some form of mobility and access to the environment, this could have contributed to 
the positive increase in results seen in the PLS-5 scores. Positioning was also covered in the 
intervention phase which equipped the caregiver with the ability to assist the child in 
accessing the environment in a more effective way so as to be able to engage and interact in 
their everyday surroundings and activities of daily living. The access to the environment in 
addition to the parent creating a stimulating environment with opportunities for 
communication may have played a role in why this particular participant displayed an 
increase throughout all three testing occasions. In addition, the FCCS level could also be 
linked to the positive results displayed by participant 1. Participant 1 was classified as a level 
3 on the FCCS indicating that the child was an effective communicator in most situations and 
had some form of communicative intent at the time of the baseline assessment. Due to 
participant 1 already having some form of communicative skills, this served as a positive 
factor for prognosis. It should be noted that the GMFCS and FCCS were used to determine 
inclusion in the study and not used to measure change in the child’s communicative and gross 
motor abilities. 
In this research study, communicative change was assessed by two assessment 
measures that differed considerably in administration and skill assessment. The results from 
these assessment measures was interesting and unexpected. These differing findings 
highlighted that perhaps the way in which communication is assessed in children with CP 
needs to be reviewed. As highlighted by previous studies Hansson and Nettelbladt (2007) and 
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Watson and Pennington (2015), there is a dire need for a standardized assessment that can 
effectively assess communication in children with CP. Many adaptations need to be made 
when using standardized tests that are normed on the broader population (Watson & 
Pennington, 2015). However, these adaptations alter the normative data set out by the 
assessment thus impacting the accuracy of the assessment. The structure and appropriateness 
of the PLS-5 is worth looking into, as the results obtained from the PLS-5 in the current study 
were mostly unexpected. The challenges with the use of a structured standardized assessment 
show that it can be very ‘rigid’ in its design. Furthermore, standardized tests can place 
emphasis on the use of speech in order for them to be accurately administered  (Rowland & 
Fried-Oken, 2010).  
In the case of the current study, the PLS-5 did require a verbal response to stimuli in 
order to administer the expressive communication subtest (Zimmerman et al., 2011). The 
participants within this study were required to have some form of communicative intent in 
order to be included in the sample however; it was not always the case that the participants 
would solely make use of verbal communication. The participants within this study would 
make use of a variety of forms of communication such as gesture and verbal communication. 
Modifications were implemented so as to accommodate the child within the expressive 
component of the PLS-5 however; this did put the reliability of the results at risk as it may 
have invalidated the normative data. In addition, it should be noted that the standardization 
sample of the PLS-5 required the test to be administered with no modifications (Zimmerman 
et al., 2011). However, when working with children who have CP, adaptations and 
modifications often need to be made to accommodate this specific population (Watson & 
Pennington, 2015). The need for adaptations and modifications are due to the fact that 
children who have CP are a vulnerable group who present with delays in other areas of 
development (e.g. speech, language, hearing loss and motor) (Workinger, 2005). The 
participants in the current study required adaptations and modifications in order to 
accommodate their specific needs so as to manipulate an object and indicate which item they 
have chosen. The adaptations that were implemented in the current study were similar to 
those described by Zimmerman et al (2011) which included accommodating the physical 
impairments by stabilizing the child’s arm in order to point to a picture or object and placing 
the picture manual flat on the table in order for the child to move their arm across the table in 
order to indicate their response. Additional modifications that were similar to those of 
Zimmerman et al (2013) included giving the child an increased response time when 
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completing an item on the test. It was found that this was mostly required within the 
standardized assessment component of the assessment battery. Similar to the findings of 
Downing, Hanreddy and Peckham-Hardin (2015) it was evident in the current study, that the 
children with CP did not display promising results on the standardized component of the 
assessment battery. The reason associated with the poor performance on standardized tests is 
that these tests have been designed upon a developmental framework, this essentially means 
that it is used to establish where the student is performing along the developmental hierarchy 
(Downing et al., 2015). Such as in the case of the current study, it was seen that the children 
did not display gains in their communicative abilities when assessed with a standardized test 
such as the PLS-5. Similar to the structure of the PLS-5, challenges faced with standardized 
testing are that the test items are direct questions that are asked out of context, which is in 
agreement with the findings of Downing et al (2015). Children with disabilities often require 
contextual cues and therefore a child may not understand the request or be motivated to 
demonstrate the required skill (Downing et al., 2015). Due to the assessments in the current 
study being conducted in a quiet room in a one on one setting, the contextual cues that are 
required for a child to display improved performance on a standardized test was not met 
which may have impacted their scores. The population in the current study presented with 
communication, cognitive and/or physical disabilities and therefore it was evident that there 
were challenges experienced when it came to accommodations during the use of a 
standardized test. These findings were in agreement with the findings from Downing et al 
(2015) which found similar challenges in the use of standardized assessments with children 
who present with communication, cognitive and/or physical impairments. In the case of the 
current study, it was found that participant’s presented with expressive language difficulties 
and physical impairments which made it challenging for them to participate in aspects such as 
providing a verbal response or pointing to test stimuli that was required in the standardized 
component of the assessment battery. Therefore, based on the findings of the current study it 
was questioned as to whether these standardized tests were sensitive in detecting what a child 
is able to do in a different and more natural environment. The questions around the sensitivity 
of standardized assessments with this specific population were in agreement with those 
findings of Downing et al (2015).  The majority of the sample in the current study comprised 
of children who speak English as their second language however, their Language of Learning 
and Teaching (LoLT) is English. The children’s exposure to the English language was not 
formally investigated however; the duration of their school day is about 5-6 hours per day. 
The rest of the day would be spent with a parent or caregiver and thus possibly exposed to 
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another language that is not English. The standardization sample of the PLS-5 required 
English to be the primary language for all subjects (Zimmerman et al., 2011). While making 
use of a translator to assist in overcoming the language barrier, this may have further 
invalidated the norms and the test items of the PLS-5. The test items in the expressive 
component of the PLS-5 do require the participant to provide a verbal response which puts 
the child at a disadvantage should English not be their primary language. In order to account 
for the use of a United States normed assessment tool within the South African context, it 
should be noted that communicative functions are not language specific as they are the 
precursors to language development and therefore should be universal and not specific to one 
population (ICDL-DMIC, 2005).  
While the Communication Matrix may have provided details regarding the 
performance of the child during interaction, thus mimicking more of a naturalistic 
environment, the PLS-5 is structured in a way that it asks direct questions. In support of the 
difficulties that children with disabilities experience in completing standardized tests, the 
current study found that children with CP could be inconsistent in their performance on these 
tests. The trends identified in the bank of literature on the use of standardized testing in 
children with CP, indicate that these tests are not deemed appropriate for this population. 
However, the PLS-5 was selected on the basis that it was deemed appropriate to use with the 
special needs population as adaptations and modifications were allowed to be implemented 
(Zimmerman et al., 2011). When the results and trends in the performance on the PLS-5 of 
the current study were analyzed, it was found that the performance on the PLS-5 was not 
favourable thus questioning as to whether it is able to accurately measure the communication 
abilities of children with CP. 
The challenges associated with standardized tests and their ability to accurately depict 
a child’s abilities as identified in the current study, are questionable and therefore could 
account for why the PLS-5 results dropped at the maintenance probe phase of testing. As 
previously discussed, a number of factors could have played a role in why the scores dropped 
at the last phase of testing however, it is evident that the use of a standardized test may not be 
appropriate in accurately determining the baseline performance and more so the follow up 
assessments to measure any change.  
Finally, standardized assessments are unable to provide the intervention team with 
practical information required to plan the way forward in terms of goals for intervention 
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(Downing et al., 2015). However, should the need arise to make use of a standardized 
assessment, it is recommended that additional assessments that are based on the ecological 
model be implemented so as to acquire a complete picture of the child’s communicative 
strengths and weaknesses (Downing et al., 2015). The ecological model involves making use 
of observational techniques to determine the skill demands of the child’s natural environment 
and ascertain how the student performs within these environments (Downing et al., 2015). 
The current study made use of an observational tool to supplement the standardized scores 
and as seen on the analysis of the results, the observational tool was able to provide a more 
complete picture of the child’s abilities. The Communication Matrix presents with properties 
that assist in determining the child’s skill demands within a natural environment thus 
motivating the need for an observational tool in conjunction with a standardized test in order 
to arrive at a more robust picture of the child’s communicative abilities. This could possibly 
account for why the participants displayed improved results on the Communication Matrix as 
it was able to appropriately assess the participant’s communicative abilities within 
meaningful situations. The ecological model places emphasis on investigating what the 
child’s needs and wants are that he or she wants to communicate, where the communication 
will take place and with whom the child will need to communicate with (Downing et al., 
2015). Observational techniques allow for a more comprehensive and specific estimate of the 
child’s given abilities in addition to identifying those skills that require remediation 
(Downing et al., 2015). While an observational tool cannot provide the assessor with a 
cognitive or mental age, it is able to provide valuable information with regard to how the 
child typically performs and how he or she is expected to perform (Downing et al., 2015).  
According to Ogletree, Bruce, Finch, Fahey and McLean (2011) an assessment based 
on observational techniques is said to motivate the child to communicate, as they understand 
the reason and purpose for communicating in a familiar and typical situation. Within the 
current study it was found that when a child was presented with the opportunity to display the 
communicative function of requesting, the reason behind the need to communicate was due to 
the child wanting a desired object. This would therefore motivate and encourage them to 
communicate more readily as they showed some awareness of the reason to communicate. 
According to Beukelman and Mirenda (2013) it was found that the benefits associated with 
employing the principles of an ecological assessment is that it assists in developing an 
appropriate intervention plan. The assessment is able to provide information regarding the 
specific needs and desires of the child as they perform meaningful activities (Downing et al., 
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2015). Given the characteristics of children who have CP and their communicative abilities, a 
standardized assessment such as the PLS-5 may not necessarily be the most sensitive or 
accurate in assessing these children. For the most part, it should not be used in isolation as the 
added benefit of an observational tool such as the Communication Matrix can assist in 
providing a more “complete picture” of the child’s abilities. In addition, measures to 
implement the maintainance of skills with additional workshops may have allowed the carry 
over of skills and maintance thereof to be seen at the time of the second assessment phase 
which took place after the month long school holiday.  
In review of the findings of the current study, a proposed model of considerations for 
the assessment and intervention of children with CP has been developed. Based on the 
discussed challenges faced in the assessment and intervention phases of the current study, 
these considerations may be implemented in assisting a therapist with the structuring of an 
assessment and determining the way forward in terms of intervention. The considerations for 
the assessment and intervention of children who have CP have been outlined in Figure 5.1 
and Figure 5.2 below. 
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Figure 5.1 Considerations for the assessment of children who have CP. 
 
Assessment: 
• Standardized assessments should be used in conjunction with an 
observational tool. 
 
 
 
• The use of a standardized assessment within an assessment battery allows 
for a more comprehensive understanding of a child’s language abilities. In 
addition, the use of an observational tool allows for a socio-pragmatic 
approach to be utilized in order to place emphasis on the functional uses of 
communication in a social world. 
• The value in assessing functional communication allows for an 
understanding as to whether the child is able to effectively convey or 
communicate his/her everyday needs, wants, feelings and preferences 
within a natural setting.  
• Adaptations and modifications need to be considered when making use of 
a standardized test however, standardized norms can not be used should 
adaptations and modifications be needed. 
• Enough time must have elapsed in order for sufficient change to be seen 
before a reassessment takes place. 
• The assessment needs to be dynamic in nature and should take place on 
more than one occasion and in various naturalistic settings. 
Observational	tool	 Standardized	assessment	
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Figure 5.2 Considerations for the intervention of children who have CP. 
 
The applicability of the results of this study to the South African context need to be 
addressed in order to inform the way forward for the provision of services of children with 
CP. The findings in terms of the assessment component of this study raise questions as to 
what assessment methods are appropriate in children with CP in the South African context. 
The use of standardized assessments that have not been normed on the South African 
population have carried much controversy in terms of the cultural sensitivity of their results 
(Mdlalo, Flack & Joubert, 2016). Within this current study it was found that the gains in 
communication skills were not reflected in the results of the standardized assessment 
however, the gains were more evident in the results obtained on the observational tool. These 
findings are in support of the need for the use of an informal observational component in the 
assessment battery so as to bypass the aspects that are not culturally sensitive to the South 
African context. Specifically within the current study, it was possible to include an 
observational tool that focused on the use of communicative functions that are not language 
Intervention:	
• Parent	training	workshops	focusing	on	various	topics	(e.g.	communication,	positioning,	feeding	and	caring	for	a	child	with	CP).		
• The	communication	aspect	of	the	intervention	should	not	focus	primarily	on	linguistic	accuracy	however,	functional	communication	skills	should	be	prioritised	with	children	who	have	CP.	
• Use	of	a	variety	of	modalities	in	the	presentation	of	the	workshops	(e.g.	powerpoint	presentations,	pamphlets	and	practical	demonstrations)	
• Addressing	the	importance	of	implementing	the	techniques	consistently	and	practicing	them	across	a	number	of	daily	activities.	
• Individualized	follow-up	consultations	to	ensure	individual	needs	are	addressed	and	to	assist	in	the	carry	over	of	skills.	
• Monitoring	progress	throughout	the	intervention	process	by	performing	reassessments	of	the	child’s	communicative	abilities.	
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specific as they are the precursors to language development and therefore should be universal 
and not specific to one population (ICDL-DMIC, 2005). The intervention aspect of this study 
addressed a number of relevant key aspects for the caregivers of children who have CP. The 
understanding of what CP is relevant as cultural beliefs within the South African context may 
have a negative impact on the timely identification and implementation of intervention 
services for a child with a disability (Masasa et al., 2013). Furthermore, the need for the 
training of caregivers based on the community based rehabilitation model is of relevance 
within the South African context so as to educate and access those caregivers who may not 
have access to individual therapy services or any therapy services at all. Furthermore, speech 
therapists are experiencing high caseload volumes within the South African government 
sector due to staff shortages and lack of resources (Strasheim, Kritzinger & Louw, 2011). The 
high caseload volumes thus prevent children with CP and their parents from receiving 
therapeutic services (McLaren, 2014). The community based rehabilitation model may be the 
answer to improving access to allied healthcare services. A larger group of individuals can be 
reached when intervention is provided in the form of group trainings (McLaren, 2014). Based 
on the results from the current study and previous studies conducted by McCollum (1984); 
Basil (1992) and Baxendale and Hesketh (2003) a group training model with one on one 
follow up sessions may be a more effective form of therapy and yield greater gains in 
communication skills as opposed to irregular one on one therapy.  
 
This chapter focused on the interpretation of the results presented in chapter 4. The 
implementation of the caregiver programme may have played a role in terms of 
generalization and maintenance of skills. It may have been beneficial to arrange follow up 
workshops so as to ensure the retention of skills taught at the initial parent training. The 
limitations of using a standardized test with children who have CP needs to be taken into 
consideration as there is literature in support of these limitations (Watson & Pennington, 
2015). There is a need to develop a standardized test specific to the population as studies 
have shown that current tests are not consistent in diagnosing communication disorders 
(Dollaghan & Horner, 2011). The Communication Matrix possesses the ability to bridge the 
gap in terms of assessment by offering an observational and informal component, which is 
often missing in standardized assessments (Rowland, 2012).  
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CHAPTER SIX 
CONCLUSION 
In this chapter the conclusions are presented according to the aims of the study. This is 
followed by a discussion of the implications of the findings of this research and the 
recommendations for future research and clinical practice. A discussion of the strengths and 
limitations of the study in addition to the final comments are covered in this chapter. 
The main aim of the study was to evaluate whether the use of a parent-training 
program would have any effect on the use of communicative functions in children with CP. 
Overall, the results were indicative of some degree of improvement in the participant’s use of 
communicative functions. Furthermore, the results of this study provide experimental 
evidence in support of the efficacy of parent training in improving the use of communicative 
functions of children with CP (Wulz et al., 1983; Hesketh, 2003; Pennington et al., 2009). 
Findings from the current study found that the use of parent training to improve the use of 
communicative functions in children with CP led not only to positive change directly after the 
treatment phase however, these improvements were maintained to some degree after the five 
week parent training had taken place. As highlighted previously, the results from the 
Communication Matrix displayed promising results in terms of improvements seen 
immediately after the intervention had taken place and maintained three months later. The 
overall performance on the PLS-5 had indicated an improvement immediately after the 
intervention phase however these improvements were not maintained three months later. 
An important finding from this research is the discrepancy in results between the 
Communication Matrix and the PLS-5 results. This discrepancy created a platform for a 
discussion around the topics of “how children with CP should be assessed” in addition to 
“how therapy should be provided so as to achieve the optimal level of effectiveness”. As 
discussed in chapter 5, the way that children with CP are being assessed may need to be 
reviewed as standardized assessments may not have the sensitivity required to accurately 
assess a child with CP (Downing et al., 2015). Furthermore, an observational component to 
the assessment battery appeared beneficial due to its sensitivity proving more appropriate for 
this specific population. This is further supported by previous studies conducted by Downing 
et al. (2015) that found that assessments that include observational techniques allow for a 
more holistic view of the child’s abilities. The discussion around as to how therapy should be 
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structured concluded that group training in addition to follow up sessions might be more 
effective and yield greater gains in therapy. This recommendation is supported by previous 
studies conducted by McCollum (1984); Basil (1992) and Baxendale and Hesketh (2003) that 
found a group training model with one on one follow up sessions may be a more effective 
form of therapy. 
In terms of recommendations for further research, a more rigorous research design 
with multiple baselines would be recommended. In addition, a large sample size could not be 
attained in the present study due to some parents not being able to attend the workshops and 
children either having left the school or were hospitalized. The small sample size results in 
poor generalizability of results. It would be recommended that in future research a larger 
sample size be attained so as to gain greater generalizability of results. Furthermore, due to 
the heterogeneous nature of CP, a control group was not included in this study. The 
challenges associated with not having a control group create difficulties in controlling for 
other variables such as maturation. Therefore, it is recommended that future research 
implement a control group in order to compare intervention effects in addition to time effects. 
It is recommended that the assessments be scheduled in such a way that the results are 
not effected by factors such as lengthy school holidays. In the case of the current study, the 
last assessment did take place a month after the school holidays which could have impacted 
the childs performance at the last assessment due to not having been exposed to their usual 
routine and structured classroom environment. It may be worth considering the possibility 
that the participants could have possibly retained the skills should they have had the 
opportunity to be assessed before the holiday break.  
The current study made use of different assessors (raters) at each assessment phase in 
order to account for blinding however, the risk involved in this is that there is variability 
among human observers. Rater training was however implemented in the current study in 
order to reduce the amount of variability in the assessments. The criteria that can be put in 
place in future studies in order to determine if the rater has been well trained include; stable 
rating throughout the rating process and the ratings should indicate the relative difficulties of 
the test items (Barrett, 2001). The value in ensuring interrater reliability is that it assists in 
determining the extent to which the data is a correct representation of the variables measured 
(McHugh, 2012). Due to the time constraints of this study, more comprehensive interrater 
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reliability measures were not able to be conducted. It is therefore recommended that in future 
research, the study be replicated with an interrater component.  
Future studies should replicate this study in the other South African provinces so as to 
account for a larger demographic and provide context specific data. These studies could 
attempt to make use of larger sample sizes and create a base of information that could be 
extrapolated across different contexts and allow for the results to be more generalizable. 
Future studies could also be done on other comorbid disabilities within the South African 
context so as to further investigate the effectiveness of parent training. Future research could 
also look at the effects of parent training versus direct therapy in improving the use of 
communicative functions. 
In conclusion, the trends observed in the data indicate that the participants displayed 
improved results when assessed with an observational assessment tool as opposed to a 
standardized assessment tool. The results from the standardized assessment tool indicated 
poor generalizability and carry over of skills. The use of and appropriateness of using a 
standardized tool is questioned with the CP population based on the findings of the current 
research. Furthermore, an observational component to the assessment battery appeared 
beneficial due to its sensitivity proving more appropriate for this specific population. This is 
further supported by previous studies conducted by Downing et al. (2015) that found that 
assessments that include observational techniques allow for a more holistic view of the 
child’s abilities.  
The findings of the current study indicate that there is evidence for the effectiveness 
of parent training as an intervention for children with CP. However, these findings indicate 
the need for further research in the field of effective speech therapy interventions for children 
with CP (Novak et al., 2013). More specifically, the need for further context specific research 
is warranted so as to further inform the methods of assessment and intervention used by allied 
healthcare services with individuals who present with CP. 
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APPENDIX D- INFORMATION LETTER 
Study	title:	EFFECTIVENESS	OF	A	CAREGIVER	TRAINING	PROGRAM	ON	THE	USE	OF	COMMUNICATIVE	
FUNCTIONS	IN	CHILDREN	WITH	CEREBRAL	PALSY	 
Dear	parent/caregiver	
My	name	is	Marissa	Venter.	I	am	doing	research	on	the	effectiveness	of	caregiver	training	
on	communication	abilities	in	children	with	Cerebral	Palsy	(CP).	Research	is	just	the	process	
to	learn	the	answer	to	a	question.	In	this	study	we	want	to	learn	if	caregiver	training	can	
improve	a	child	with	CP’s	ability	to	communicate.		
We	are	inviting	you	and	your	child	to	take	part	in	a	research	study.	There	are	two	parts	to	
this	research,	a	parent	training	program	and	three	evaluations	of	your	child’s	
communication	abilities.	The	parent	training	will	occur	on	six	consecutive	Saturday	
mornings,	we	require	you	to	attend	all	six	sessions	in	order	for	you	and	your	child	to	
participate	in	the	study.	You	will	be	remunerated	for	your	travel	to	the	workshop	venue.			
Before	the	training	starts	your	child	will	be	assessed	in	terms	of	his/her	communicative	
abilities.	After	the	five	week	training	your	child	will	be	evaluated	on	two	more	occasions	(an	
assessment	will	take	place	after	the	caregiver	workshops	and	then	another	assessment	will	
take	place	three	months	later)	to	see	whether	there	has	been	any	change	in	his/her	
communication	abilities.		
There	are	no	risks	to	you	or	your	child	in	order	to	be	involved	in	this	study.	With	regard	to	
the	workshops,	you	are	under	no	obligation	to	continue	with	the	research	process	if	you	
decide	you	want	to	terminate	your	participation.	Your	decision	in	this	regard	will	be	
respected	without	any	negative	consequences.	
Confidentiality	will	be	maintained	throughout	the	research	process	and	your	identity	will	
not	be	revealed	to	other	parties.	All	information	will	be	secure	within	the	Department	of	
Speech	Pathology	and	Audiology	(University	of	the	Witwatersrand).	The	data	will	also	be	
kept	for	five	years	and	thereafter	it	will	be	destroyed.	Permission	to	conduct	the	interviews	
will	be	obtained	from	you	as	the	parents	and	you	will	not	be	negatively	affected	if	you	
decline	to	participate.	
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For	further	information	or	the	reporting	of	study	related	adverse	events	you	are	welcome	to	
contact	Marissa	Venter	on	082	343	9100	or	my	supervisor,	Andrea	Fourie	at	Tel:	011	717	
4584	or	andrea.fourie@wits.ac.za.	
	
Should	 you	 have	 any	 questions	 or	 concerns	 on	 your	 rights	 as	 a	 research	 participant	 or	
require	any	additional	 information	 you	are	welcome	 to	 contact	 the	 secretary	of	 the	Non-
Medical	Ethics	Committee	at	the	University	of	the	Witwatersrand,	Lucille	Mooragan	on	011	
717	1408	or	e-mail:	Lucille.Mooragan@wits.ac.za.		
Sincerely	
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APPENDIX E – ASSESSMENT PROTOCOL 
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Preschool Language Scales, Fifth Edition (PLS-5)  
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APPENDIX F – CONSENT FORM (Video Recording) 
 
Private Bag 3, Wits, 2050 • Tel: 011 717 4577 • Fax: 011 717 4572 • E-°©‐mail: sppa.SHCD@wits.ac.za 
EFFECTIVENESS OF A CAREGIVER TRAINING PROGRAM ON THE USE OF 
COMMUNICATIVE FUNCTIONS IN CHILDREN WITH CEREBRAL PALSY 
 
Written Consent Form: Video recording of assessment sessions 
 
The assessment sessions will be video recorded for the purpose of data analysis. The video footage 
will be kept strictly confidential in a locked cupboard on a password-protected laptop. The video 
footage will be stored for 5 years and thereafter will be deleted. The researcher will be the only 
individual that will have access to the video footage. 
 
I hereby consent to video recording of the assessment sessions. I understand that confidentiality will 
be maintained at all times and that the recordings will be destroyed after completion of the study. 
Name of Participant: ………………………………………………….. 
Date: …………………………………………………………………..  
Signature: …………………………………………………………………..  
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APPENDIX F (Continued) – CONSENT FORM (Participation in study – Parent) 
 
Private Bag 3, Wits, 2050 • Tel: 011 717 4577 • Fax: 011 717 4572 • E-°©‐mail: sppa.SHCD@wits.ac.za 
EFFECTIVENESS OF A CAREGIVER TRAINING PROGRAM ON THE USE OF 
COMMUNICATIVE FUNCTIONS IN CHILDREN WITH CEREBRAL PALSY   
Written Consent Form 
I (we) grant permission to be included in the Effectiveness of a parent-training program on the use of 
communicative functions in children with cerebral palsy research study. The purpose and procedures 
of the study have been explained to me. I understand that my participation is voluntary and that I may 
refuse to answer any particular items or withdraw from the study at any time without any negative 
consequences. I understand that my responses will be kept confidential.  
Name of Participant: ………………………………………………….. 
Date: …………………………………………………………………..  
Signature: ……………………………………………………………. 
I have explained the purpose and procedures of the study as well as the rights of research participants. 
I agree with the conditions mentioned in the Information Sheet and Consent Form/s and undertake to 
adhere to them. 
Name of researcher: …………………………………………………. 
Date: …………………………………………………………………. 
Signature: ……………………………………………………………. 
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APPENDIX F (Continued) – CONSENT FORM (Participation in study - Children) 
 
Private Bag 3, Wits, 2050 • Tel: 011 717 4577 • Fax: 011 717 4572 • E-°©‐mail: sppa.SHCD@wits.ac.za 
EFFECTIVENESS OF A CAREGIVER TRAINING PROGRAM ON THE USE OF 
COMMUNICATIVE FUNCTIONS IN CHILDREN WITH CEREBRAL PALSY   
Written Consent Form 
I (we) grant permission for my child to be included in the Effectiveness of a parent-training program 
on the use of communicative functions in children with cerebral palsy research study. The purpose 
and procedures of the study have been explained to me. I understand that my child’s participation is 
voluntary and that I may withdraw my child’s participation from the study at any time without any 
negative consequences. I understand that any data from the study will be kept confidential.  
Name of Participant: ………………………………………………….. 
Date: …………………………………………………………………..  
Signature: ……………………………………………………………. 
I have explained the purpose and procedures of the study as well as the rights of research participants. 
I agree with the conditions mentioned in the Information Sheet and Consent Form/s and undertake to 
adhere to them. 
Name of researcher: …………………………………………………. 
Date: …………………………………………………………………. 
Signature: ……………………………………………………………. 
 
 
	 166	
APPENDIX G – The Malamulele Carer-2-Carer Training Programme (C2CTP) 
Permission letter from Malamulele Onward   
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